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FIBROSARCOIMA ARISING IN THE HEIMATONEPHROTIC SAC OF 
THE LOWER DIVISION OF A DOUBLE KIDNEY 

FRED K. GARVEY, WAYXE A. CLINE a.vd C. C. CARPENTER 

From the Department of Surgery, Division of Urology, Bowman Gray School of Medicine of 
Wake Forest College Winston-Salem, K. C. and the Depart men of Pathology, Bowman Gray 
School of Medicine of U ohc Forest College, IT inston-Salcm, A . (7. 


Sarcoma of the Iddnej"^ is a comparativelj’^ rare tumor, particularlj^ if adeno¬ 
myosarcomas (V'ilms tumors) and anaplastic carcinomas are excluded. We have 
recently seen a case of fibrosarcoma arising in the wall of a hematonephrotic 
sac in a double kidney. A review of the literature has brought to light only one 
comparable case. 


CASE REPORT 


A 24 year old white woman was seen in the office of one of us (F. K. G.) on 
June 16, 1948. The patient had been married 13 months and had had no preg¬ 
nancies. She stated that within the first month after marriage she began hardng 
recurrent attacks of cystitis, characterized by frequency, dysuria, and occasional 
hematuria. These attaclrs which were apparently related to sexual acti\'ity would 
subside following the use of sulfonamides, but would recur. There had been no 
symptoms related to the upper urinary tract, and no chills or fever. 

Physical examination, including examination of the abdomen and pehls, was 
negative. A catheterrzed specimen of urine contained an occasional red and white 
blood cell. A cj'sto-urethroscopic examination showed some edema of the vesical 
neck. The urethra admitted a 24 F panendoscope with difficult}^ Dilatation of 
the urethra was per-formred and therap3’' with mandelamine tablets and sandal¬ 
wood oil was begim. 

The patient was seen again in June and Jidj-^ and each time showed definite 
improvement. The urethra was dilated to admit a 30 F sound on each of these 
xisits. 

On January 19, 1949, the patient returned complaining of ditll, aching pain 
and burning in the right upper quadrant, and stated that she had noticed a mass 
there. She had had nausea and vomiting nith anorexia and had lost 10 pounds 
in weight recently. She had also noticed transitory attacks of pain in the right 
flank region ernry day or two for 2 months. The mass had not been tender, but 
she thought it had grown uithin the past few weeks. There was no history of 
renal stones, chills, or fever. 

Examination of the abdomen revealed a large, smooth, round mass in the 
upper nght quadrant. On palpation this was moved uith respiration. It was non¬ 
tender and felt to be rather firm, but somewhat cystic. Only one mass was felt 
and the remarnder of the abdominal examination was negative. Catheterized 
specutien of urine was negative. 


^ ^ left renal pehis and drained 

normallj. A ureteral orifice was seen on the right which admitted uith difficulty 
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a filiform bougie; this was dilated until a Xo. 3 catheter could be passed about 
two thirds of the way to the kidney. Iodide was injected with the patient’s head 
lowered, and an x-ray showed almost no dye in the ureter and none in the renal 
pelvi.s; with the ureteral catheter deviated laterally (fig. 1, .4). A left pyelogram 
revealed moderate hydronephrosis. 

The diagnosis was po.ssiI)le lu'dronephrosis, cyst, or tumor of the right kidne 3 L 
The patient was hospitalized. 

Ph,vsical examination showed the temperature to be 9S.6 F, the pulse 86, 
respiration 20, blood pressure 110 s.vstolic and GS diastolic. The positive tindings 
which were limited to the abdomen are described above. 

Examination of the blood showed 13.3 gm. hemoglobin, 4,180,000 red blood 
cells, G,.500 white blood cells, with a nomial differential count. A catheterized 



I'lo. I. .1, retropriKle pyelopr;int.s showing riglit ureteral catlietcr in place deviated 
laterally liy large mas-;. H. excretory urogram. .30 minute film, showing displacement 
uinvard anil medially of right renal pelvis by large mass. C, cystic mass of right flank in¬ 
jected u ith d> e 

specimen of urine was vellow ;tnd cloud.v with :m alkaline reaction and a specific 
gravit.v of 1.010. It conttiined no tilbtimin or sugar and microscopic examination 
showeti 1-2 white blood cells and 0-10 red blood cells per high jtower field. The 
tirine ctilttiiT revealtMl slaithylococci, coagulose positive, probabh- pathogenic. 
Th(‘ phenolsiilfonphlhalein tc-'t for kidney ftinction showed b") per cent excretion 
in the first 30 minutes, 10 per cent in the .second 30 mintites, .I per cent in the 
third, and .‘t per cent in the fourth. ;i total of 3") per cent in 2 houis. 'f'he non¬ 
protein nitrogt'n was 32 mg. per cent per 100 cc. 

()n the day following admis'ion a plain film of the abriomen and cxcretorv 
tirograiits were made. The n'port was as follows: "On the jtlain film of the abfio- 
mcn. the left kidnc.v ;ind p-oas shadow appe.-ir normal in outline, 'flicre i- a 
large, soft ti'siii* m.'isv i«-ctipying the right .•ilxiomen extending down to .aliout 
2 cm. ;>.bove the ilitic cie-t. On the excretory urogram, one so,... ihlataiion of 
the li ft kiiiiity P'-Ivi-. The calyci - on the left -how normtil cupping 'I’hi- dilata- 
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tion of the pehos has the appearance of being produced by anomalous i-essels. 
There also appears to be abnormal rotation of that kidney. Only a small portion 
of the right kidney pehds and upper cah-x are idsualized. This is probably due 
to rotation and anomalous vessels producing a block at the iireteropelvic junc¬ 
tion. The soft tissue mass on the right is probably produced by a huge hydrone¬ 
phrosis (fig. 1, B). A renal cyst or renal neoplasm cannot be ruled out.” 

On the third hospital day following the aspiration of bloody fluid, dye was 
injected into the cystic mass, and a roentgenogram was made. A large cavity 
was revealed measuring 12 by 16 cm. (fig. 1, C). Our impression then was prob¬ 
able cyst of the lower pole of the right kidney. The patient was immediately 
taken to the operating room. 

A long, curved, right loin incision was made extending nearly to the umbilicus. 
The overljnng muscles were divided, and Gerota’s fascia was entered. A large, 
tense, bromiish, elastic mass was encountered which measured approximately 
15 to 18 cm. in diameter. Two ureters were discovered, one leading to the large 
mass, the other to what was apparently a small, normal upper half of a double 
right kidney. The ureter which was attached to the hydronephrotic portion was 
cut and tied with Ao. 1 chromic catgut. Unfortunately, it was not possible to 
demonstrate where the ureter bifurcated. 

There were a few adhesions binding dorni the large mass. These were separated, 
cut and tied. The pedicle was clamped nnth two pedicle clamps, cut, and tied 
ndth a single suture of No. 3 chromic catgut. The mass was delii'ered up into 
the wound, the upper portion of the kidne}' seemed small, but othenrise normal. 
The hydronephrotic portion was separated from the normal upper portion. It 
extended somewhat into the substance of the upper portion, but ivas shelled out 
without too much difficult}'. The ureter of the upper portion appeared noimal, 
as did the pelvis. There was some bleeding from the raw surface after the lower 
half of the kidney had been removed. This was controlled by three mattress 
sutures of No. 0 plain catgut. Bleeding was well controlled at the end of the pro¬ 
cedure. 


Gerota’s fascia was brought over and sutured to the quadratus lumbomm to 
give the kidney some support. Two Penrose drains were placed in the fossa, and 
the wound was closed in layers. The patient withstood the procedure well. 

The patient was given penicillin and sulfadiazine prophylactically. Her post¬ 
operative coui-se was uncomplicated and she was discharged on the ninth post¬ 
operative day in good condition. 


The gross specimen (fig. 2) consisted of a large cystic mass which was of a 
bluish-red color and measured 12 by 14 by 12 cm. To one side of the mass an 
area of increased density was noted which measured approximately 7 by 2 cm; 
upon sectioning, this proved to be kidney. Arising from the external surface of 
the cystic mass was a small band of tissue 5 cm. in length, which was thought to 
represent the ureter. Further examination revealed a lumen which was patent 
to the cystic mass, where it ended blindly. 

Upon being opened, the cyst was found to be filled ndth a dark, reddish- 
bron-n material which resembled old blood. The lining of the cyst uns smooth 









FIBROSARCOMA ARISING IX SAC OF KIDNEY 


O 


]\Iicroscopic sections: The thin portion of the c\'st wall, -which constituted the 
major portion of the cyst, was lined b\' a single layer of flattened epithelial cells 



atrophic''VenkUuLfe°'\Q a portion of wall showing dilated and 

.ononnclear cells. B. low power phot end crograpi Sg^ti’^f 
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connective tissue. Atrophic but well defined layers of smooth muscle cells were 
seen immediately adjacent to this. 

The kidney tissue opposite the cystic structure showed dilated tubules and an 
occasional glomerulus, all that remained of the renal parenchyma (fig. 5, A). 
These structures were surrounded by large amounts of fibrous tissue which were 
infiltrated with inflammatory cells, predominantly of the chronic i^az’iety. In this 
same vicinity, numerous phagocytic cells, heavily loaded with hemosiderin and 
arranged singty and in sheets, were noted. 

Section through the ureter reimaled no pathologic change (fig. 5, B). 
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Fig. 6. A, low poiier photomicrograph of section taken through wall it i 

resembled “friable, dark rod blood clot,” showing base of tumor B, high power nh^T^^^ ' 
crograph showing tumor. ’ P otomi- 

Sections through the intracj’-stic hemorrhagic mass showed it to be continuous 
with lamina propria of the pelvis of the kidney. The normal connective tissue in 
this area was abmptly replaced b}’- actively proliferatitm fibroblasts tvhich were 
hyperchromatic and varied greatly in size and shape and staining characteristics 
(fig. 6, A and B). Mitotic figures were present in moderate numbers and an 
occasional tumor giant cell was seen. The stroma was collagenous in character 
and varied in amount in different localities. Tumor tissue was not demonstrated 
in other portions of this cyst, and the tumor did not invade the surround' 
structures. 

Final diagnosis: Double right kidney; atresia of the ureteropelvic junction ' 
the lower portion of the double kidne 3 '; hj'dronephrosis, with almost compl t 
atrophy of the adjacent renal parench 5 'raa; fibrosarcoma in the wall of a herna^ 
tonephrotic sac. 
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Oa February 14. i?49. rbe patient reltimed Sor Fer first cheek-np. trhe had 
earned we5ElK'and had no complamis. Since the point of bifurcation of the ureter 
hzd not demonstrated at operation, an attempt rras made to catbeteriEe 
the risht uretera! oriSce. The meattts vras so smaM that, in spite of repe.aied 
attempts, catheterisation tvas impossible, rrinalysis -was negative on this msit. 

On Febmary 33, 1949. excretory urograms vrere made. There vras prompt 
exc'etion of the dve from both the left krdney and the remaining dir .?3on Oi the 
ri^tt kitmev. The lisht renal pelvis vras small and shotved no et ^dence oi ht dro- 
nephrosis- Cnfortunately. these Sims faSed to shorr the ureters. Catheieriz-at ion 
of "the ridit ureteral orifice tvas again attempted, but rras unsuccessful. Indigo 
carmine vras injected intravenously, but on cystoscopy faSed to reveal a second 
ureteral orifice, and no ectopic orifice vras demonstrated. The retrograde p^'elo- 
srani of the left kidney ret-e-aled moderate hydronephrosis, probably due to anom¬ 
alous vessels. 


On February 24 tie patient returned trith chills and fever 102 F. left Sank 
pain, and nausea and vomiting. She tvas again admitted to the hospital. 

Phvacal esamination revealed a vreli healed right loin incision and moderate 
bilaierai tenderness in the cosrovenebrai angles. 

Laboratory findings on this admission vrere as fohotvs: A blood count shotred 
12.2 gm. of hemoglobm, 3.950,01>0 red blood cells, and 24.699 rrhiie blood cells 
uith a shift to the left in the Schiliing hemogram. The urine vras cloudy and 
yellotr vrith a specific gravity of l.Oli, a trace of albumin and no sugar. ZVIicro- 
scopic examination shoved 12-1-5 vhite Wood cells and -5-10 red blood cells per 
high, pover field. A chest film vas negative. 

In spite of treatment vith loeniciliim 1 ce duracilMn daily, and stihadiazine 
2.0 gm. daily, the padent continued to have daily elev-ations of temneiature to 
102 F until the third hospital day, when dihydrostreptomycrn vas started. Her 
temperature fel! to norma! in 24 hours, and she rapidly recovered. She vas dis¬ 
charged on the ei^th hospital dav¬ 
it is far too early to taEr of a cure. Hovever, from the pathologic standuoint 
the tumor was confined to a small area, and certainiv apneared to have been 
completely removed. There is no clinical evidence of tiunor elsewhere. We stiil 
have not demonstrated the bifurcation of the ureter, and are at a loss to exnlain 
the Ught ureieia! orifice on the right side; possibly this represents another con¬ 
genital abnormaBty. In a short time, we expect to evaluate the left kidney more 
My -and attempt to correct the cause of obstruction on this side. It is hon'ed that 
in the near fuiure a more adequate follow-up study may be reponed. 


Cystoscopy on May 27, 1949 revealed a second ureteral orifit^e on the rihht 
Sue locatea methally but not in the usual position for reduplic-ation. This, th^e- 
lore, proved that there was a complete redupliration of"the ureter wik two 
mreteiai onSces m the bladder on the right side. 

In October J919. the patient return^ complaining of right costovertebial 
a..g.e pam ramarmg to nght lower quadrant and right lower extremitv. Ml 
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studies -were negative. A right pyelo-ureterogram showed no obstruction to 
drainage. Because of the persistence of the pain, a right renal e.xploration was 
done revealing necrotic tumor tissue in the region of the right psoas muscle. 
Pathologic sections revealed the same type of tumor as described in the original 
report. The remaining portion of the right kidney was removed and on careful 
sections failed to reveal any tumor. Palliative deep .x-ray therapy was given. 
The patient e.xpired at home on December 31, 1949. 

REFERENCE 
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RENAL ANGIOMA: SUSPECTED BILATERAL INVOIA'EMENT 

BERKARD E. PALETZ and GEORGE SEWELL 

Renal hemangioma is a relatively rare condition. In a review of this literature 
by Lazarus and Marks, only 70 cases were found. It is verj^ probable that many 
more cases have been recognized but not reported. One such instance occurred 
in this hospital in 1943 for which a nephrectomy had been performed. 

In all cases reported, involvement of onlj’' one kidne}'' has been mentioned. 
The following case offers two unusual features which have not been reported. 
First, there is strong evidence to suspect that both kidnej^s were affected; second, 
hemorrhage subsided following deep x-ray therapy. 

CASE REPORTS 


A. M., a 21 imar old well nourished Negro, was admitted to Receiving Hospital 
on October 31, 1946 with the histoiy of passing dark blood in his urine for 2 daj's. 
Bleeding was profuse and unaccompanied by pain, frequency, dj^suria, chills or 
fever. Hematuria of the same character was first noticed 10 j'ears previousl}^ and 
cleared up in several days. This bleeding recurred numerous times in succeeding 
years on an average of once a year. Episodes lasted from one daj' to a week. 
Patient was operated transurethrally in 1945 at which time he rvas told a “bladder 
tumor” was removed. There was no historj’’ of weight loss, night sweats, cough or 
hemoptysis. Past historj' was irrelevant other than that a brother died in child¬ 
hood of “Iddney trouble.” 

Temperature and pulse were normal on admission. Plysical examination was 
entirely negative. Kidneys were not palpable. 

Laboratory'' studies showed grossly bloody urine containing thick clots. Non¬ 
protein nitrogen was 37, hemoglobin 10.5 gm., white blood cells 4,150, containing 
58 neutrophiles, 26 lyunphocytes, 9 monocytes, 6 eosinophiles and 1 basophile. 

Cj'stoscopy showed that the bladder was filled with soft jelly-hke clots. After 
evacuation of the clots the bladder wall appeared normal. Spurts of blood were 
seen coming from the right ureteral orifice but none from the left. Catheters were 
passed to both kidney pelves Mth ease. There was a rapid drip of grossly bloody 
urine from the right Iddney. Specimen from the left Iddney was ciystal clear. 
Indigo caimine appeared from both sides in 4 minutes. Pyelographic studies 
showed a normal pelvis and normal caly^ces on the left. On the right side the 
middle and lower calyces were normal but the superior major calyx and its two 
branches showed generalized dilatation and some irregularity. IMicroscopic studv 
showed clotted blood from the right rvhile that from the left Iddney was nega¬ 
tive. “ 


The hematuria persisted. Cy’^stoscopy was repeated November 4, 1946. The 
findings were identical to those described above. There were no changes in the 
pyelograms. X-ray of the chest was negative. No acid fast organisms were found 
m the stained sediment of three 24 hour urine specimens. The hemoglobin 
Read at meeting of Detroit Urological Society, November 12, 1947. 
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conimeiiced diopping aftei- se\-eral daA's necessitating the administration of 
three oOO cc blood transfusions. A tentative diagnosis of hemangioma of the right 
kidney w as made and nephrectomy advised as a life saving measure. 



Fia. 1. G loss specniion 
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I’lO '2 Clobl'-up tluough UMllU jiclvis 


On November 11, lOKi, llie kiilney uas easily e.xposed fiom Us bed and biounht 
to the suitace. It appealed giossly noimal. Removal was aeeotnphshcd witl 
ilifficvilty. 

Pathological lepoit (Dr. O. A. Riines, head of the Depaitment of Patholon- 
Receiving Hospital and piofessor of jialliology. R’ayne fmver.-ity 
Medicine): "The gioss .bpecimeii is a right kidney weighing ISOgm. and nieasunno- 
11 by t> by 4 cm. 'I'he e\teinal surface is leddish-piuple in color and smootlf 
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The capsule presents a feiv fibrous adhesions but strips nnth ease, having a smooth 
siu-face. On cut section the parenclnuna is reddish-brown. The cortex measures 
8 mm in thickness and is distinct from the medulla. There is no dilatation of the 
ureter, pelvis or calyces. Throughout the medulla there are tiny scattered spots 
which mav represent recent hemorrhage. At the pyramids a small amount of 
red blood'can be seen appearing to be present in the tubules, and this same 
bright red blood can be seen in the distribution of the collecting tubules. 



Fig. 3. Section through a papilla 

“Microscopic; The glcmeruli and tubules are relatively noimal. Scattered 
thioughout the renal parenchiTna and particularly conspicuous in the medulla 
are seen numerous dilated vascular spaces. ^Most of the spaces contain fresh 
blood and are lined with a single layer of endothelial cells. The spaces A'aiy greatlv 
in size from 2-5 mu. to SCO mu. In some areas the A'ascular channels appear as 
capillaries whereas in other areas a definite cavernous pattern is apparent. In 
some places rupture has occun-ed with resultant hemorrhage. Xow here is there 
proliferation of endothelial cells suggestive of hemangio-endothehoma (a malio-- 
nant tumor). Between the vascular spaces a scanty stroma is present. Dia<mosis; 
hemangioma, multiple, diffuse right kidney.” See figm'es 1, 2. 3, 4. 

Convalescence was uneventful and the patient was discharged on the four¬ 
teenth postoperative day. 

The patient was readmitted on December 24, 1946. He stated that he started 
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bleeding 3 days after he left the hospital. Bleeding had been continuous since. 
His urine was grossly bloody on admission. Cystoscopic examination was per¬ 
formed 2 days later and repeated in 6 days and 8 days. On all three occasions 
urine obtained from the remaining left kidnej'^ was devoid of microscopic blood 
and the pyelograms were negative. The patient was discharged on Januarj'’ 3, 
1947 with clear urine. 

The third admission was January 21 , 1947 because of a recurrence of the 
hematuria. On cj^stoscopic examination the bladder was full of clots. Spurts of 
practically pure blood could be seen coming from the left ureteral orifice. The 



Fig. 4. Section through medulla in region of hilus 

pyelogram was normal. At this time it was strongly suspected that an identical 
pathological process existed in the remaining kidney that had been found on the 
right following nephrectomj^. Hematuria persisted at an alarming rate Patient 
was sustained bj’' repeated blood transfusions receiving seven 500 cc units The 
roentgenologists were consulted as to the advisabilit 3 ^ of radiation to the left 
kidnej' in an attempt to slacken the bleeding. Without previous experience^' 
such a case the following therapj^ was administered. The left kidnej^ ivas treated 
through two ports, one anterior and one posterior, each 12 20 cm. in size Th 

fields were treated on each of two consecutive daj-s (Febniaiy 7 and 8 , 194 -v 
200 r (air) wore given per field per daj'. The qualiri" of radiation was 200 Kl'p' 






BILATERAL ESA OLVEMENT IX BEXAL AXGIOALA 


13 


i mm Cu -f 4 nun AL, and BXL of 1.12 mm Cu. The target skin distance was oO 
ha. and the intensity of radiation was 33.S r (air) per minute. The depth of the 
tumor was estimated; and from depth dose and cumulation dose charts, it was 
deduced that the kidney received a cumulative dose of 435 r. 

The roentgenologist estimated that it would take approximately 6 weeks for 
the radiation to show its effects. 

Cystoscopic examination was repeated FebruarA' 3,1947. As before, blood was 
seen ^urting from the left ureteral orifice; a normal pyelogram was obtained. 

On FebniW 27, 1947 and IMarch 6, 1947 the kidney pelvis was irrigated 
thoroughly Avith 1:1000 silvei- nitrate solution. Bleeding persisted as profusely 
as even The blood urea throughout his hospital staj- did not rise above 31. 

On ^Nlarch 12, 1947 the bleeding ceased ven* suddenlt*. ^Microscopic exami¬ 
nation the following day showed only an occasional red blood cell. He was dis¬ 
charged from the hospital [March 14, 1947, at his own request, SA-mptom free. 
His urine has remained clear on follow-up examination to present date. 

DISCESSIOX 

The character of the bleeding seen from the left kidney folloA\-ing light nephrec¬ 
tomy was identical to that seen on the right prior to surgeiy. In Anew of the 
absence of any positive physical, laboratory or pyelographic findings, plus the 
congenital nature of the process, it seems reasonable to assume that an identical 
pathological process e.xists in the I'emaining kidney. The patient trill be followed, 
but unless he has a recurrence of his sATnptoms that cannot be controlled, positit'e 
microscopic proof of a bilateral involvement trill have to wait the passage of 
years. One does not feel justified in exploring the remaining kidney. 

The apparent response to x-ray therapy was particularly interesting. As a 
last resort the patient was refen-ed to the roentgenologist. 'Without previous 
experience on which to gauge the dosage, a dose was administered that would 
ordinarily be given for a hemangioma on the skin surface. He predicted that it 
would take approximately 6 weeks for the therapy to make its eff'ects kn own 
Bleeding ceased on approximately the fifth week. It is not believed that washing 
the renal pebis A\ith silver nitrate solution was any factor in the cessation of 
bleeding. 

The treatment of hemangiomas of the kidney is nephrectomv. It seems trisest 
never to explore a kidney for hematiuia unless prepared to remove it. L^ons 
may be so small that they might be easily oA-erlooked on gross inspection. 
Furthermore the angioma might be multiple or diffusely scattered throughout the 
kidney as found in this case. In view of the varied histologic picture, hemi- 
nephrectomy or resection of a papiUa might not ensure its entire extirpation. H 
the remaining kidney cannot support life, roentgen therapy offers a possibihtv 
for controlling hemoiThage. 


SrXDLUJT 

A case of hemangioma of the kidney is presented in which the eAddence rironriv 
pomted to bilateral involvement and in wliich the lesion was diffuselv scattered 
tiiroiiffQoiit tli8 kidney p^l^encll^^Il^^. 
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Roentgen therapy is ofYered as a means of controlling renal hemorrhage Avhen 
nephrectomy is contraindicated. 

Renal hemangiomas are probably not as rare as reported and may explain 
many cases of undiagnosed hematuria. 

Indebtedness is acknowledged to Dr. James Lofstrom, Department of Radi- 
olog}^, St. Mary’s Hospital, Detroit. 

REFERENCE 
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Hemangioma of the kidney is considered a rare disease. It is omitted from 
several current classifications of renal tumor and until recenth* little cognizance 
has been taken of th^ condition. Vhchow described the first case from an autopsj' 
specimen in 1867, and it was probably first recognized clinically m 1903 by Fen¬ 
wick. Biley and Swann made a comprehensive remew of the subject up to 1941, 
which included only 36 authentic cases, and they added 1 personally observed 
case. Since that time, 17 additional caseshave been reported, and the case herein 
presented brings the total to 55. 

The congenital origin of the great majority of hemangiomas points strongly in 
favor of tissue predisposition as a prominent factor in their genesis. 'I nchow 
befieved that angiomas formed from imperfectly formed vessels. Rokitansky 
considered that many angiomas represented simple ht'pertrophy of vascular seg¬ 
ments without neoplastic gi'owth. Thoma befieved that much of the growth of 
anpomas was due to mechanical factors. Increase in blood pressm'e and loss of 
support to the vessel walls from changes in the siuTounding tissues are thought 
to excite new growth of vessels while increased rapidity of blood flow favors 
elongation and dilatation of the walls. 

Renal vascular tumors may be classified as telangiectasis and varix; capillary 
hemangioma and ple.xifonn hemangioma; cavernous hemangioma; hemangiosar- 
coma, and hemangioblastoma. Hemangiomas mat- vart- from pin point size to 
massive forms. Due to the insignificant size of the lesion in most cases, it may 
be easily overlooked in post-mortem examinations, especially in those which give 
no evidence of renal stTuptoms. Even when the kidney is removed surgically, 
the tumor may be difiicult to find. 

Hemangiomas have a deep reddish color, and may be located in the cortex, 
medulla, at the tip of a papilla or subepithefially in the pelvis. The tumor usually 
invades the surrormding kidney substance but occasionally it is encapsulated, 
hlicroscopically these tumors have all the features of dilated blood-fiUed spaces 
fined with epithefium. Fsually there is a more or less fibrous stroma which some¬ 
times is condensed to form a capsule. Walls of the vascular spaces mav be single 
layered or they may contain layers of elastic tissue fibers. The vessel wall may be 
so thick that the term arterial angioma can be applied. 

Generally, benign renal tumors are asymptomatic and give rise to symptoms 
onlj- when of imusual size. In contrast, renal hemangiomas have as a cardinal 
symptom, hematuna. It may occur as slight or intermittent bleeding extending 
over a period of months or yearn or may be so profound that it gravely endangere 
life from exsanguination. In several of the cases reported, operation was per¬ 
formed to control dangerous hemorrhage and was considered a life saving mea¬ 
sure. Pain is not a constant factor, but occasionally in the larger tumorj pain 
from pressure may be the first s\-mptom noticed. Usually, the pain is colicky in 
nature, is accompanied by hematuria, and is due to passage of blood clots down 
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the ureter. The average age of onset of sjTnptoms is under 40 years, which is in 
contrast to the more common age for malignant tumors. There are no character¬ 
istic radiological features of renal hemangiomas. The presence of hematuria, es¬ 
pecially over a long period of time, vdth absence of significant x-ray e\ddence as 
to the cause, is suggestive of benign vascular renal tumor. Papanicolaou and 
others have demonstrated that malignant tumors of the urinaiy tract may be 
determined by examining the urinaiy sediment. This method of study is of value 
when a differential diagnosis of renal tumor is being made. Congenital tumors 
are so frequently multiple that one should suspect involvement of internal organs 
when there are hemangiomas on the surface of the body. 

The treatment of this type of renal tumor in most instances is nephrectomy. 
More conservative measures such as heminephrectomj'- or cal 5 ’’ectomy may be 
indicated when the tumor is at one pole of the kidney, when it is combined vdth 
generahzed cutaneous hemangiomatosis Avhich may indicate bilateral renal in¬ 



volvement, or when there is disease of the opposite kidney. Hamm and Rap¬ 
poport have recently reported partial resection of the kidne 3 ' to remove 
hemangiomas. 


CASE REPORT 

September 23, 1948, Airs. F. Q., aged 60, was referred for urological consul¬ 
tation because of recurrent hematuria. In 1933, she first complained of a mild 
aching sensation of fullness in the left upper quadrant and in the left flank. 
Several other phj'sicians examined her and found microscopic blood in the urine; 
hovever, no further urological examination was performed. Following this, at 
irregular inteiwals, she had recurrent attacks of pain in the left flank. In 1937, 
she first passed grossly bloodj’' urine which contained numerous tubular blood 
clots, and since then gross hematuria has recurred intermittentlj^. She noticed 
that it V as more profuse after long or rough automobile rides. She also observed 
that during the first part of the daj' the urine was usuall}’^ clear, but in the after¬ 
noon and the evening the urine was grossly bloody. Her husband died of pul- 
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monan- tubeiciilosia. One b.ote died of caicinoma of the bladde.-, and one aunt 
died of caicinoma of the colon. 
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Physical examination levealed a pale, underweight, chronicalh’ ill-looking 
woman. The heai*t and lungs were within normal limits Blood pressure was 180 
systolic, SO diastohc. The lii er was palpable 3 cm. below the right costal margin. 
The kidneys were neither tender nor palpable. The urine was grossly blood}- and 
contained numerous small clots. Urine culture revealed colon bacillus. Hemo- 
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the ureter. The average age of onset of s 5 'mptoms is under 40 years, which is in 
contrast to the more common age for malignant tumors. There are no character¬ 
istic radiological features of renal heman^omas. The presence of hematuria, es¬ 
pecially over a long period of time, with absence of significant x-ray etddence as 
to the cause, is suggestive of benign vascular renal tumor. Papanicolaou and 
others have demonstrated that malignant tumors of the urinary tract may be 
determined by examining the urinarj' sediment. This method of studj’’ is of value 
when a differential diagnosis of renal tumor is being made. Congenital tmnors 
are so frequently multiple that one should suspect involvement of internal organs 
when there are hemangiomas on the surface of the body. 

The treatment of this tj^pe of renal tumor in most instances is nephrectom 3 ^ 
^lore conseiwative measures such as heminephrectomj’^ or calj'ectomy may be 
indicated when the tumor is at one pole of the Icidnej’', when it is combined with 
generahzed cutaneous hemangiomatosis which ma}^ indicate bilateral renal m- 



volvement, or when there is disease of the opposite kidne^^ Hamm and Rap¬ 
poport ha^•e recently reported partial resection of the kidne}" to remove 
hemangiomas. 


CASE REPORT 

September 23, 1948, iMrs. F. Q., aged 60, was referred for urological consul¬ 
tation because of recurrent hematuria. In 1933, she fii-st complained of a mild 
aching sensation of fullness in the left upper quadrant and in the left flank. 
Several other phj'sicians examined her and found microscopic blood in the mine; 
however, no further urological examination was performed. Following this, at 
irregular intervals, she had recurrent attacks of pain in the left flank. In 1937, 
she first passed grossR bloodj' urine which contained numerous tubular blood 
clots, and since then gross hematuria has recurred intermittently. She noticed 
that it was more profuse after long or rough automobile rides. She also obser\^ed 
that during the first part of the day the urine was usually clear, but in the after¬ 
noon and the evening the urine was grossly bloody. Her husband died of pul- 
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globin, 58 per cent; red blood cells 2,900,000; white blood cells, within normal 
limits; nonprotein nitrogen was 32 mg. per cent; prothrombin time 90 per cent 
of normal. 

An x-ra}’' of the chest showed no abnoimalities. Cj'stoscopic examination, July 
12, 1948, revealed slight injection of the vesical mucosa and grosslj’’ bloody urine 
spm’ting from the left ureteral orifice. Indigo cannine appeared at the right orifice 
within 4 minutes in good concentration; left orifice, 5 minutes, good concentra¬ 
tion. A plain x-raj^ and excretorj’- urograms revealed a filling defect in the middle 
caljw of the left kidney. Retrograde pjmlograms showed no change in the filling 
defect (fig. 1). Because of the long duration of symptoms, a tentative diagnosis 
of renal vascular tumor, probahlj’’ benign, was made, and she was observed for a 
month, at the end of which time retrograde pj-^elograms showed no change from 
the premous x-rays. Six weeks after the first x-Ta.ys were made, retrograde pj’^elo- 
grams again revealed filling defect and no other appreciable change in the renal 
architecture. A diagnosis was made of benign renal tumor, blood vessel tj^re. 

The patient was admitted to the hospital on September 14,1948. She was given 
two transfusions of 500 cc of blood, preoperativeljn On September 18, 1948, a 
left nephrectomy was perfoimed. The kidnej^ was approached through a postero- 
Imnher incision. Grossly, the Iddnej’’ appeared normal. Because of the persistent 
hematuria, the urographic findings, and the fact that the tumor was located 
adjacent to a middle caljrx, the kidnej’- was removed. The kidney measured 12 
by 7 by 6.5 cm. and weighed 145 gm. Bisection revealed normal cortical and 
medullary portions within the upper and lower poles. In the midportion of the 
Iddnej'- there was a hemorrhagic tumor measuring 1.5 b 3 ’-1 cm. which e.xtended to 
the renal peh-is at the middle caljw. Microscopic examination revealed large and 
smaller blood spaces lined, as a rule, by a single laj^er of endothelium. Several of 
the larger cavernous spaces were completely obliterated b 3 " sclerosis, and this 
fibrous obliterating tissue was hyalinized. In some of the larger aberrant vessels, 
there were masses of blood pigment which was probabh’^ a, result of hemorrhage 
of the angioma vessels. There was a diffuse infiltration of the l 3 Tnphoc 3 'tic cells 
about certain of the cavernous spaces (fig. 2). Convalescence was uneventful, 
and the patient was discharged from the hospital on the tenth day after the 
operation. Six months postoperatively she was free of S3mptoms and had gained 
12 pounds. 

STOEMART 

A case of renal hemangioma in which the diagnosis was made preoperatively 
is presented. If more exhaustive e.\aminations of the lddne 3 ’-s are made, more 
cases of so-called essential hematuria may be found to be due to hemangioma. 
Stud 3 ' of uiTnai^' sediment for malignant cells ma 3 ' prove to be of great value in 
the differential diagnosis of benign and malignant urinary tract tumors. Conser¬ 
vative surgery such as resection of the part of the kidney containing the tumor 
may be carried out in some cases where a diagnosis of benign renal vascular 
tumor has been made. 

1101 A*. Palafox St., Pensacola, Fla. 
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Fig. 1. A, low power photomicrograph of ureter showing lumen lined bj- glands re¬ 
sembling those seen in large bowel mucosa. B, high power photomicrograph of 
ureter showing glands lined by tall columnar cells and dense Ij-mphocytic infiltration. C, 
low power photomicrograph through tumor in ureter showing its papillated structure and 
superficial growth. D, high power photomicrograph of tumor in ureter showing atypical 
gland formation. 
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METAPLASIA OF URETERAL EPITHELIUM RESULTING IN 
INTESTINAL MUCOSA AND ADENOCARCINOMATOUS 
TRANSFORMATION: REPORT OF TWO CASES 


NORMAN H. JACOB, Jr. axd WALTER MAU 

From the Department of Pathology, Veterans Administration Center, 
Wadsworth, Kansas 

Since von Brunn’s article in 1893, urologists and pathologists alilce have been 
interested in epithelial abberancy in the urinary tract. Numerous vniters, among 
them Aschoff, and Stoerk and Zuckerkandl, and in recent times Stirling and Ash, 
as well as other contemporaiy writers, have studied in detail the pathogenesis of 
so-called “epithelial nests or buds.” There have been various schools of thought 
as to their origin, ranging from the original, almost unquestioned acceptance of 
von Brunn’s thesis of dovmward proliferation and central degeneration of pinched 
off transitional cell nests to the present more generally accepted theory of epi¬ 
thelial proliferation and deepening of mucosal folds into underlying loose sub- 
epithelial tissue. As far as the bladder is concerned, the teaching that these cell 
nests can further change from transitional cells to squamous epithelium or mucin 
producing glands is rarely questioned by any of the recent authors. 

Stoerk and Zuckerkandl probably first called attention to the malignant po¬ 
tentialities of cj-^stitis glandularis. Patch and Rhea went further to predict that 
future histologic study would prove a definite relationship between cystitis glan¬ 
dularis and adenocarcinoma of the bladder. Hyperplasia and metaplasia of uri¬ 
nary epithelium is, therefore, of more than academic interest. Recent workers 
have focused much attention to this process, especially as it relates to proliferative 
tumors of the ureter. Everett and Waybum have recorded a case which they be¬ 
lieve demonstrates an early squamous cell carcinoma arising directly from epi¬ 
thelial buds in the ureter. Bothe has reported several surgical specimens of ure¬ 
teral tumors, in all of which he could demonstrate epithelial nests in grossly 
noiTnal portions of the ureter. It is the purpose of this paper to present very 
briefly the case histories of 2 patients treated in the Wadsworth Veterans 
Administration Hospital, in both of which epithelium of the intestinal type was 
found in the ureter, and in 1 case this condition was associated with adeno¬ 
carcinoma. 


CASE REPORTS 


Case L A 36 year old white man was discharged from the Army in August 
1943, after he was found to be suffering from renal calculi and chronic urinary 
infection. .Si.x weeks later he was studied in this hospital. The original diagnosis 
was re-affirmed and a nephrectomy performed. Technical difficulties, incident to 
the dense fibrous adhesions, as well as the poor condition of the patient pre¬ 
cluded the removal of the ureter. After an uneventful reco\^ery, he went home” 


Published n-ith permission of the Chief Medical Director, Department of 
and Surgery, Veterans Admm.str.aUon who assumes no responsdnlitv for U.e opimons ev 
pressed or conclusions drann by the author. P mons e\- 
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through the tumor pre^entctl the typical picture of adcnocarciuoma. and random 
sections in the renal jtelvis revealed glands resemhling those seen in (he mucosa 
of the large houel. The entire niTter and renal pelvis were thickenet! by mono¬ 
nuclear and round cell infiltration and connective tissue proliferation. Several 
sections through the tumor revealed it to be without deep e.xtension orda-tniction 
of the ureteral wall (figs. 1, C and D. and 2). 


DISCESSIOX 


There is no way of conclusively proving that the presence of intestinal-like 
epithelium in these 2 cases may not have been the result of embiyological de¬ 
velopment. On the other hand, chronic inflammation is so pronounced a feature 
in both the clinical histoiy and microscopic picture that possibly we must as¬ 
cribe to it more than incidental significance. The bacterial, mechanical, and phys¬ 
ical trauma to which the exstrophied bladder is submittetl is well knowm. In all 
of 12 e.xstrophied bladders studied by Scholl, glands resembling those seen in the 
mucosa of the large bowel were encountered. We know of no substantial reason 
for not considering that mechanical irritation incident to the constant presence 
of a rough renal calculus or possibly that also irritating exudates cotild not stim¬ 
ulate the same response in the transitional epithelium of the ureter as is thought 
to occur in the bladder. We are inclined to believe that long standing chronic 
irritation may be a major factor in stimulating proliferation of transitional epi- 
thehum and downward penetration of mucosal folds in our 2 cases. Tlie meta¬ 
plasia which subsequently followed may or may not ha\-e been the restilt of 
chronic inflammation. .Stirling and Ash believe that \'itamin A deficiency mav 
play at least some part in the metaplasia which results in squamous transforma¬ 
tion. On the basis of e.\periraent.al studies on the endometrium and tracheal 
epithelium of rats. ZvIcCullough and DaUdorf showed that metaplasia could be 
produced by feeding vitamin A deficient diets alone. Such changes could be 
precipitated prematurely by factors which stimulate increased crowth rate of 
epithelium, such as mechanical and inflammatory initation or hormonal stimula¬ 
tion. 


Craig, and Patch and Rhea, and Stirling and Ash have ascribed definite ma¬ 
lignant potentialities to gkandular metaplasia in the bladder. Adenocarcinoma 
and cystitis glandularis have been seen side by side in the same bladder. The 
same also c.an be said of leukoplalda and squamous cell carcinoma of the bladder 
Stoerk and Zuckerkandl were among the first who pointed out that epithelium 
which had acquired the habit of proliferation and had changed into epithelium 
of the mucin producing n-pe might also be e.xpected to plav a role in the develon 
ment of malignant neopkasms. In one of our cases intestinal tvpe mucosa wL' 
encoimtered in one portion of the ureter with atypical cells and'adenocarc'inoma 
m another ai-ea. There was no evidence of adenocareinoma in anv other J 

It has been suggested that the epithelium of the ureter and 
difieren, latent potentialities since vetn- eateftd stndies of ignificknt S 
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His uiinarj'^ infection, hoM'ever, persisted, but he did not again seek admission 
to this hospital until February 1947. At this time pain in the right flank, soreness 
in the right thigh, chills, fever, and generalized aching were his chief complaints. 
X-rays revealed a large calculus in the remaining ureteral stump. A right ure¬ 
terectomy was performed. 

The gross appearance of the ureter showed nothing unusual except a large 
calculus and a markedly thickened wall. Microscopic sections re^'^ealed mucosal 
crj^pts lined bj'^ tall columnar cells with basally placed nuclei and droplets of 
mucin in the cjdoplasm. A well developed muscularis and Ijmph follicles were 
also noted. The entire ureteral wall was the seat of a dense round cell infiltration 
and proliferation of capillaries and dense fibrous connective tissue. The micro¬ 
scopic resemblance to appendiceal mucosa was striking (fig. 1, A and B). 



Fig. 2. High power photomicrograph of section from renal pelvis showing glands lined 
by tall columnar epithelium surrounded by dense Ijunphocytic infiltration. 

Case 2. A 57 year old white man dated the onset of his present illnpgg to 1945 
at which time his left kidnej" was explored elsewhere. In September 1948 he was 
admitted to this hospital complaining of “gas pains and bloating.” He was also 
suffering from pain in the left flank and the left lower quadrant. On physical 
examination a tender, left lower quadrant mass was found. X-ray examination 
revealed an irregular filling defect and distortion of the ureteropelvic junction on 
the left. The surgeons found a small, fibrotic, contracted kidney which was firmly 
bormd bo^^•n by dense fibrous tissue. In the renal pelvis a large calculus could be 
palpated. A soft tissue mass occupied the lumen and enlarged the upper end of 
the ureter. The tumor, ureter, renal pehds, and kidney were remo^'ed. 

The walls of both the ureter and renal pehds were thickened. At the uretero- 
pehdc junction theie was a papillaiy mass completely filling the lumen for a 
distance of 3 cm. Step sections were made 1 cm. apart along the entire length of 
the ureter, through the tumor, and into the renal pehds. Much of the transitional 
epithelium was desquamated, but 1.5 cm. below the tumor, glands lined by tall 
columnar epithelium vdth basally placed nuclei were encountered. Sections 
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through the tuiuor presonted the typicul picture of iKleuoeiiicinornUj *uid lundoni 
sections in llic reiuil pelvis reveided ghinds resembling those seen in the mucosa, 
of the large bowel. The entire ureter and renal pelvis were thickened by mono¬ 
nuclear and round cell infiltration and connective tissue proliferation. Several 
sections throush the tumor revealed it to be without deep c.\tcnsion or destruction 
of the ureteral wall (figs. 1, C and D. and 2). 

DISCUSSION" 

There is no way of conclusively proving that the presence of intestinal-like 
epithelium in these 2 cases may not liave been the result of embryological de¬ 
velopment. On the other hand, chronic inflammation is so iironounccd a feature 
in both the clinical history and microscopic picture that possibly we must as¬ 
cribe to it more than incidental significance. The bacterial, mechanical, and phys¬ 
ical trauma to which the exstrophied bladder is submitted is well known. In all 
of 12 exstrophied bladders studied by Scholl, glands resembling those seen in the 
mucosa of the large bowel were encountered. We know of no substantial reason 
for not considering that mechanical irritation incident to the constant presence 
of a rough renal calculus or po.ssibly that also irritating exudates could not stim¬ 
ulate the same response in the transitional epithelium of the ureter as is thought 
to occur in the bladder. We are inclined to believe that long standing chronic 
irritation may be a major factor in stimulating proliferation of transitional epi¬ 
thelium and downward penetration of mucosal folds in our 2 cases. The meta¬ 
plasia which subsequently followed may or may not have been the result of 
chronic inflammation. Stirling and Ash believe that vitamin A deficiency maj* 
play at least some part in the metaplasia which results in squamous transforma¬ 
tion. On the basis of experimental studies on the endometrium and tracheal 
epithelium of rats, IMcCullough and Dalldorf showed that metaplasia could be 
produced by feeding ritamin A deficient diets alone. Such changes could be 
precipitated prematurely by factors which stimulate increased g'lowth rate of 
epithelium, such as mechanical and inflammatorj' irritation or hormonal stimula¬ 
tion. 

Craig, and Patch and Rhea, and Stirling and Ash have ascribed definite ma¬ 
lignant potentialities to glandular metaplasia in the bladder. Adenocarcinoma 
and cystitis glandularis have been seen side by side in the same bladder. The 
same also can be said of leukoplakia and squamous cell carcinoma of the bladder. 
Stoerk and Zuckerkandl were among the firet who pointed out that epithelium 
which had acquired the habit of proliferation and had changed into epithelium 
of the mucin producing tjqie might also be expected to plaj' a role in the develop¬ 
ment of malignant neoplasms. In one of our cases intestinal tj-pe mucosa was 
encountered in one portion of the ureter with atj-pical cells and adenocarcinoma 
in another area. There was no erddence of adenocarcinoma in any other organ of 
the body. The neoplasm was only mucosal in depth without penetration into the 
underhing ureteral muscle. 

It has been suggested that the epithelium of the ureter and bladder possesses 

1 eient latent potentialities since veiy careful studies of significant numbers of 
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ureters in imselected autopsies have not revealed the presence of glandular stiuc- 
tuies with mucin producing properties. The findings in our cases would not tend 
to substantiate this assumption. Not only have these cells transformed into epi¬ 
thelium resembling intestinal mucosa but in 1 case they appear to have gone 
further and formed a neoplasm morphologicall}’^ identical to those observed in the 
large intestine. So far as we are able to deteimine, this tumor is quite rare. 

SUMMARY 

Two cases of glandular metaplasia of the ureter resulting in epithelium re- 
sembhng that seen in the large intestine are presented. 

One case also showed a papillary adenocarcinoma similar to those observed 
arising in intestinal mucosa. This tj’^pe of tumor of the ureter is veiy raie and we 
believe maj'^ arise in metaplastic glandular epithelium. 

Chronic inflammation was a pronounced featuie in both cases reported heie. 


The authors wish to express their gratitude to Dr. Ferdinand C. Helwig, con- 
• sultant in pathology, Veterans Administration Center, '\Vadsworth, Kansas, lor 
his help and guidance in the pieparation of this manuscript. 
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SURGICAL MAXAGEMKXT OF THE PAIXFUL RLADDER 


.r. 1 *. iu)i‘i{(*rp: 

Frcri the Dr pirlt'iftit of I'rolorjjj, I'nit* oj MoTitrcdl^ IIotcl'DttJi IlospitciJ, 

Motitri nl, Canfifln 


We all have met, at one time or another, patients who suffer ehronieally from 
their bladder; and we mean the ones who arc (list ressed, not only periodically but 
constantly, havinc to urinate often, at all moments of the day and of the night, 
and suffering pains every time tlu'y void. We all know how these miserable pa¬ 
tients are unhappy, and how those di^tressing bladder .sjnnptoms get finally to 
influence their ueneral state of health, physically at first, and mentally after a 
^hile. These patients, all chronic cases, can be classified into four categories. 

First, we have tho-e patients who have had unilateral renal tuberctilosis. and 
who, after nephrectomy, contrary to the usual evolution, have continued to suf¬ 
fer from their bladder with nicht and day frecpiency and also pain on micturition, 
and this, despite all postoperative treatments. We also have in this category those 
cases of bilateral renal tuberculosis with a very slow evolution and in which, 
no treatment whatsoever has given any beneficial results. 

Secondly, another group of patients arc embarrassed by those same sjmiptoms 
due to Hunner cystitis or interstitial cystitis for which, actualh' all treatments 
have given very jioor results in most cases. 

Thirdly, is the group of those patients suffering from chronic cystitis due to 
common infection, and who have a contracted bladder due to the sclerosing proc¬ 
ess following frequent acute infections, or on whom, the bladder sclerosis has 
been provoked by therapeutic accidents by the use of antiseptics which were too 


strong 


c 

Fourthly, we have those patients who have inoperable cancer of the bladder 
and who suffer tremendously. 

On all these patients, the two sj-mptoms which dominate the whole clinical 
picture and which ai'e among the most distressing ones, are first, the frequenev 
which is a frequency of all moments, day and night, not influenced bv either rest 
of movement and which is relieved by no medication whatsoever; and secondlv 
the pain which is intolerable whether it is felt as a sensation of fullness'in the hv- 
pogastric region, as in the case of a contracted bladder which does not tolerate 
more than fifty to a hundred cubic centimeters of urine, without provokino- this 
intolerable sensation obliging the patient to void everj- half hour or even* horn- 
day and night, -nithout any relief: or, the other kind of pain which is tL min 
suffered at micturition and felt as disagreeable burning sensation at the end nf 
urination when the bladder is empty. ^ 

Up to now. those patients have had I'en- little relief bt- 4. 

prescribed. ,rhe.her they .re loe.l i.e. bWder tattioi 

Mgurations o! hlee.-s, bladder distention, etc., or geneBj tiiment S theT”’ 

-Series. Colo.-ic, 
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where there is infection, the general use of sulfa dnigs, antibiotics, mostly penicil¬ 
lin and streptomj^cin, and, more lately, aureomj^cin, has given a certain degree 
of relief but not a complete one. In other cases, where all treatments were un¬ 
successful, we were often forced to divert the urinaiy stream either by a cutaneous 
m-eterostomy or by a ureterosigmoidostomj'', two operations which give excellent 
results when well performed, but which are in no waj", a solution to the prob¬ 
lem. 

T^Tiat can we do for those patients? 

Here is the problem we want to study in this short paper. 

We think that the solution lies in the surgical action that can be taken towards 
the innerv-ation of the bladder and this being so, we will study this innervation 
briefly to know where and how to act. 



I’lG. 1. Schematic innervation of the bladder (Ginestifi) 

ANATOMY OF BLADDER NERVES 

The bladder innervation can be divided into three parts: we have the sensory 
iimert^ation, the motor innervation and, finally, the autonomous intramural in¬ 
nervation, independent of the two preceding ones. 

In this short paper, it is impossible to describe in detail the innervation of the 
bladder, but the main point will be reviewed briefl 3 L 

The bladder draws its innervation from two nervous masses known as the 
hjyogastric ganglions which are situated in the sacral cavity on both sides of the 
rectum, practically down under the vesico-ureteral junction. These ganglions 
receive some pregnaglionic fibers and give off postganglionic fibers which con¬ 
stitute the bladder nerves (fig. 1). 

The preganglionic fibers are formed bj-- three groups of nerve fibers. 

First are the pelvic splanchnic nerves nhich constitute a double nervous plexus 
known as the h 3 i 30 gastric nerves, right and left, coming together on the median 
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line to form the intcrilinc ploxu.s (Ic.'-crihed liy Dclinas and Laus and also known 
asthepresacral nerves of Lalarpiel. 'I’hese nerves eontinue and individualize them¬ 
selves again before enterine: the inferior ineM*nlerie plexus or ganglion, lying on 
the anterior portion of (he aorta. 'I'he eonvergenec of tho.se fibers in a fixed ana¬ 
tomical point greatly faeilitates a siirgieal aelion on them, .sueh as the prc.sacral 
neurectomy. 

Secondly arc the libers of tlu' lateral .saeral nerves, of sympathie origin, which 
are two or three in number and (-(tme from the .second and the third .sacral gan¬ 
glions, to unite on the posterior i)arl of the hypogastric nerves in their high por¬ 
tion. 



C " 

Fig. 2. Bladder innervation (Muller) 


Thirdly are the erector nerves whicli are two or three in number and come from 
the pudic plexus. 

It is important to note that the preganglionic branches cany mostljr two ner- 
ous influxes: the superior one, from the splanchnic, originating in the sjrmpathic 
and the inferior one, that is the erector nerves, which originate from the n 
sympathie; these two groups unite and form the h3T)ogastric ganglion which" 
gives oS postganglionic fibers innervating the bladder. 

So, we see that the bladder nerves, as studied by Latarget and Rochet are eon 
stituted by postganghornc fibers coming from the hypogastric ganglions There’ 
are also a few independent fibers coming from the erector ntv ^ 
through the ganglions. .^1 of those postganglionic nerves teminate tl 
waU itself by three kinds of nervous fibers: the motor fibers t^ bladder 

and the sensory fibers. ^^e 


vascular fibers 



28 


J. P. BOUHQUE 


There exist also, in the bladder wall, a great number of ganglions which, bj" 
their formation, constitute true reflex centers that can play the part of an 
automatic vesical apparatus, when the normal nervous influxes of the bladder 
have been intercepted by a section. At no time, incontinence is obsen’^ed, this 
being due to the automatism of this neurovegetative system. 

In resume, the bladder innen^ation depends on two great nervous influxes: 
one superior, s 3 Tnpathetic, coming through the hj^pogastric nerves from the 
interiliac plexus or presacral ner^ms and also the latero-sacral chain; and the other 
one, inferior, parasjnnpathetic, coming from the erector nerves. 

As we have just seen, these two neiwous influxes are at one time condensed in 
such a point that it is possible to perfonn a surgical act, faii' 15 ’’ precise and elective 
on one or the other; but we have to bear in mind that there are also a few fibers 
which are not in this plexus and which, on account of this fact, can not be acted 
upon preciselj^ and this maj*^ at times alter the expected results (fig. 2). 

PHYSIOLOGY OP BL.YDDER XERI’TES 

We will now stud}’’ brieflj^ the role of these nerves. 

Vesical sensitivity. It is assured bj-^ two influxes, one main influx which comes 
from the erector nerves which constitute the sensorj' part of the reflex arc for 
micturition, the uomal sensation of fullness and voiding and the painful sen¬ 
sations. Richer has proven that sectioning the erector nerves which are also the 
onlj' nen'es blocked bj' epidural or parasacral anesthesia, cuts off all the sen¬ 
sations coming from the bladder. There is also the presacral nerve influx which 
carrj' the sensations from the vesical peritoneum and maj^ be the ones from the 
bladder neck, this point being still not cleared up, definitely; we have to mention 
also, another important route of the vesical influx, independent of the ones we 
harm just described because it is not a part of the bladder innervation itself, and 
comes from the internal pudic nerve which assures the sensitivit}’- of the posterior 
urethra. 

Vesical function. Vesical function is carried through three routes, the erector 
nerves carrjdng the influx to the detiusor; the postganglionic fibers of the lateral 
sacral sjunpathetic chain carrjdng the influx to the internal sphincter; and the 
internal pudic ner^'e carrjdng the influx to the external sphincter of the bladder. 
The vesical function has also to be studied under three aspects: the filling of the 
bladder, its normal retention of urine and, micturition. The filling of the bladder 
is assured by the detrusor and by its particular tonus which is in relation with 
volume and pressure. The normal retention of urine is due to a difference between 
the tonicity of the neck of the bladder and the detrusor. The micturition is a 
complex act in which a series of reflexes are taking place, first, to start the urina¬ 
tion and, secondb', to assure its noimal fulfilment. The normal micturition has 
to be conscious, voluntary, complete and painless. It is a result of a real team¬ 
work between the detrusor and the sphincteric s}-stem explaining how we can 
observe normal micturition, reflex micturition, and automatic micturition which 
we get after denervation of the bladder. 

All these physiological data have been described by many authors, but the 
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principal contemporary surscony who have done the most precise work on this 
problem are l^ichcr, from Lyon, and Ginestie, from i\Ionl])cllier. 

Knowing now the origin and the jrathways of the nervous influxes to and from 
the bladder, we can decide which action to take if we want to relieve, first, the 
pain, and then the frequency which is, in some degree, in relation with the pain 
or, at least, this disagreeable sensation of bladder fullness or distention, because 
all sensations having disaiqreared from the bladder, this reservoir will bear more 
distention and so, increases it.s capacity. 



To reach the expected resists, the surgical act M'ill have to consist in a section 
of the hjTOgastric neiA-es, of the erector neiwes and the removal of this mrt f 
the hjTogastric ganglion where the hjTJogastric and the erector nerves ent^P,- +i? 
nerxmus mass, in order to section all sjrmpathetic fibers of sacral oridns f h t + ^ 

the hjTOgastric neiwe in its lowest portion and thus have a comnlntp ^ 

A consequence of the operation which should by all means be explainTdto fT' 
patient is that the sexual sensations will be greatly modified if'not “it rh “ 
abolished. ogether 




Tliprp are many routes that can be ii<!Prl- r. +„ 
peritoneal route and, finaUy, a sacral route. We haJe^Wn"^'^^ ^ 

pheated one which is, m our opinion, the transperitonea^ routT"® “ 
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The technique in itself is very easy (fig. 3). First, a low suprapubic median 
incision is made and the anterior peritoneum opened, bringing the setting to a 
good exposure of the region of the presacral nerves as in presacral neurectomy. 
Then, an incision of the posterior peritoneum is made on the body of the fifth 
lumbar vertebra to localize the presacral nerve. This being done, we can see this 
nen^e dividing into two branches which are the hypogastric nerves, one right and 
one left. The presacral nerve is sectioned and then, the right hypogastric ner\^e 
is dissected straight down to the sacral cavity, opening up the peritoneum as 
need be for the exposure, in the direction of the point where the ureter enters 
the bladder; at that point, although it is very deep, we can see fairly easily, if 
there is not too much bleeding, the hypogastric ganglion and two or three 
branches of the erector nerves that come fi’om behind to join it. This is where we 
section those erector nerves, between two ligatures, and also section the hypo¬ 
gastric ganglion and remove it with the whole of the hypogastric nerve (fig. 4). 



Fig. 4. Schematic illustration of sections to be performed 


The operation is much more complicated on the left side because the left 
hypogastric nerve passes under the mesosigmoid. So, in order to avoid traumatiz¬ 
ing the vessels of this part of the bowels, what we have been doing is as follows: 
After dissecting the left hypogastric nerve to the mesosigmoid, we apply a little 
traction on it in order to see its direction on the left side of the sigmoid and 
then, a second incision is made where the peritoneum retracts under the effect 
of the traction; the same procedure is then performed as on the right side. 

Usually, there is very little bleeding if the dissection is carried smoothly, 
without too much trauma. At times, it is necessary to leave either thrombin, 
oxycel or gelfoam or some other coagulants before closing the posterior peri¬ 
toneum. The anterior peritoneum is then closed without drainage and the ab¬ 
dominal incision is repaired adequately. 

RESULTS 

If the operation has been performed completely, first, the patient does not feel 
any more pain, and that is the main point. Secondly, the bladder fullness sen- 
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sation is altogether different; it is felt as a sensation of internal pressure in the 
lower abdomen. Thirdly, we have obser\'ed no incontinence and no retention of 
urine, but we have to bear in mind that the micturition now taking place is, in 
no way, a refle-v micturition as in paraplegic patients, because all the pathways 
of the reflex arcs have been interrupted. The main factor of urination now, is the 
automatism of the intramural neurovegetative sj-stem, and the accessor^’’ factors 
are the volvmtary contractions of the abdominal muscles, nith or without the 
help of outside pressure, and also the contractions of the perineal muscles; at 
first, it is mostly dribbling and later, it is a real mictimtion. Fourth, due to the 
absence of painful sensations, the bladder stretches, its capacity increases and the 
frequency graduallj’' decreases. Fifth, the sexual impulses are abolished in most 
cases. 

Although all of these facts generallj’- take place after the operation, we think 
that, in some instances, where there is an abnormal distribution of the pelvic 
nerves as is sometimes obseiv'ed on dissection, some neiwous fibers may remain 
untouched and thus alter the results in one way or another. 

On first thought, we may think that the facts obseiwed here have a great 
similarity with the ones obsen^ed after the resection and the removal of the 
rectum for cancer; but we have to bear in mi n d that, even if those same nen^es 
are partially or totally severed during the rectal operation, most of the bladder 
troubles encoimtered then are due to the falling of the bladder in a new cavity 
and also to the formation of a large area of scar tissue caused by the elaborate 
dissection of the rectum from the posterior wall of the bladder in which case, 
nearly all of the posterior wall of the bladder is frozen and can not contract. 
This does not happen in the operation just described. 

Here are now, classified as to time, the obsenmtions made on our patients:— 
Immediately after the operation: a) no bladder sensations, pain or fuUness 
were felt, b) urination was mostly dribbling, which took place now and then, 
resembling stress incontinence or overflow incontinence. This lasted for a period 
of approximately 4 to 8 daj^s during which period an indwelling catheter was left 
in place. After this period, the sensation of bladder fullness coifld be appreciated 
by the patient and he could urinate by contracting or pressing on the lower 
abdominal wall and also by contracting his perineal muscles to help empty the 
bladder. 

At discharge time, that is on or about the fifteenth day after the operation all 
of our patients felt no pain whatsoever on urination and they were urinating at 
regular interr'als of from 1 to 2 or 3 hours, quantities varying between 100 to 
250 cc, depending on the bladder capacits* before the operation; this last fact 
being in direct relation with the state of the bladder before the operation. 

After one to three months after the operation and in the late follow-up which 
except for the last case, is of over one year, none had pain and all had complete 
urinary control rrith no incontinence and no residual mine and led normal Hves 

this 


^ xneaui, tne nonor ot haATug been the orimnator of 

operation, because we think that most of the credit goes to Richer who in 
!, was the first surgeon to attempt the erector neurectomy to alleviate bladder 
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PRESENTATION OP OTJE CASES 

Table 1 lists the cases that we have treated by this method. 

Five patients on whom the operation was complete were all relieved definitely. 
Two patients on whom the operation was incomplete were partially relieved 
when only unilateral h 5 T)ogastric and erector neurectomy were performed. One 
patient had no relief because the operation was incomplete, i.e. no erector 
neurectomy. 

All these patients have been operated on, in the past 3 years, the first one on 
December 12, 1946, and the last one on February 22, 1949, and the follow up 
has been done on every one of them up to now. 

In this series, a few interesting facts were observed. 

Cases 4 and 6, one a case of Hunner cystitis and the other a case of chronic 
cystitis with leukoplakia, underwent cystoscopy before they left the hospital; 
in both instances, the examination showed normal bladders except for slight 
congestion of the neck of the bladder. 

The other cases refused the cystoscopic examination. In case 7, tuberculosis 
of the bladder associated with pyuria and hematuria, the urine was clearing up at 
the time of the discharge and since, the patient has never had any recurrence of 
the hematuria but still has a few pus cells in his urine. This is due, we think, to 
the resting of the bladder. 

All these patients had had previously all possible treatments this side of 
diversion of the urine, without any results; as we can see, now, this operation, 
when done completely, that is the presacral neurectomy with bilateral hypo¬ 
gastric neurectomy and bilateral erector neurectomy, ^ves encouraging results. 
The only drawbacks to the operation is that, in some cases, it is impossible, 
without too much risk, because of operative difficulties such as adhesions and 
bleeding, to do a complete operation, and that, in most of them, the sexual sen¬ 
sations are abolished. 

Among these cases, some patients had been operated on before and there 
were so many adhesions that it was too risky to do a complete operation and 
we were reduced to do what could possibly be done. We think, though that 
in those cases, where extensive adhesions are to be expected, the extraperitoneal 
route should be taken to do the section of the erector nerves and the resection 
of the hypogastric ganglions; but, we think that in most cases, the presacral 
neurectomy itseK, can be done by the transperitoneal route, and so, combining 
the two techniques. The approach for the extraperitoneal route is the'same as for 
the juxtavesical ureter. We have no experience with the sacral route which at 
times should be applied when indicated. 

Unfortunately, there are patients who cannot be operated on for many reasons 
For them, the problem can be rmdertaken by another method which is the in¬ 
filtration of the hypogastric ganglions. 

There are a few techniques by which this procedure can be done, some usine 
the perineal route, others, the sacral route. We have been using this last one and 
here below is the technique foUowed, as described by Darget and Chenilleau-— 

“The patient is placed in a knee-chest position; the dorsal spine of the fifth 
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Table 1 


CASTS 

SEX AOE 

DIAGSQSIS 

‘nx.^‘n^E^’T 

itsiriTs 

1 1 
Dec. 12/46 

p'emale 35 

Chronic cysti¬ 
tis and leu¬ 
koplakia 
Contracted 
bladder 

Prcsacral neurectomy and 
bilateral hj-pogastric 
neurectomy 

Unilateral erector neu¬ 
rectomy 

Partial relief 

2 

Feb. 2/47 

■1 

Hunner cysti¬ 
tis 

Prcsacral neurectomy 
and unilateral hypo¬ 
gastric neurectomy 

Xo relief 

3 

May 5/47 

Female 3S 

5 Chronic cj'S- 
titis and 
leukoplakia 
Contracted 
bladder 

Prcsacral neurectomy 
and bilateral hj-pogas- 
tric neurectomy 

Bilateral erector 
neurectomy 

Complete re¬ 
lief 

4 

Feb. 3/48 

Female 4 

2 Hunner cysti¬ 
tis 

Presacral neurectomy | 

and bilateral hypogas- ^ 
trie neurectomy^ ^ 

Bilateral erector neurec¬ 
tomy 

Complete re¬ 
lief 

5 

Apr. 15/48 

Female 4 

iO Tuberculosis 

Presacral neurectomy 
and bilateral hypogas¬ 
tric neurectomy 
Bilateral erector neurec¬ 
tomy 

Complete re¬ 
lief 

6 

May 28/48 

Female i 

51 Chronic cysti¬ 
tis and leu¬ 
koplakia 
Contracted 
bladder 

Presacral neurectomy 
and bilateral hypogas¬ 
tric neurectomy 
Bilateral erector neurec¬ 
tomy 

Complete re¬ 
lief 

7 

ISlov. 4/48 

ilale 


Presacral neurectomy 
and bilateral hypogas¬ 
tric neurectomy 
Bilateral erector neurec¬ 
tomy 

Complete re¬ 
lief 

8 

Feb.22/49 

Female 

66 Hunner cysti¬ 
tis 

Presacral neurectomy 
and unilateral hypo¬ 
gastric neurectomy 
Unilateral erector neurec¬ 
tomy 

Partial relief 


lumbar vertebra is identified, then the sacral tubercles at the point of the sacro¬ 
coccygeal junction and, finally, the tip of the coccyx. A perpendicular line is 
drarvn on the line joining the apax of the coccj-x nith the sacral tubercle and on 
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this perpendicular line, 4 cm. from the sacral tubercle, a spinal trocar is inserted. 
The trocar is then directed obhquely, in the direction of the dorsal spine of the 
fifth lumbar vertebra and, on penetration, it should slightly graze the sacral 
edge. The trocar goes through the sacro-iliac ligament which is felt, and is then 
pushed 1 to 2 cm. further. The tip of the trocar is then exactly in the intimate 
vicinity of the hypogastric ganglions where the hypogastric and erector nerves 
enter it; then, 20 cc of 1 per cent novocaine are injected while the trocar is being 
pulled back slowly for 1 to 2 cm. The same procedure is done on the other side.” 

The technique is precise and if need be, after having done the test with novo¬ 
caine, we can use 20 cc of 95 per cent alcohol to produce a much longer action. 
This mfiltration technique can also be used as a preoperative test; it is benign, 
it has no ill effects, it is easy to perform and it will give information as to what can 
be expected from the operation. 


CONCLUSIONS 

First, we know that the bladder innervation is disposed in such a way that it 
is possible to act directly on a fixed point to relieve pain and frequency. 

Secondly, we believe that all those patients with bladder trouble, who are not 
relieved by any treatments, should be operated on; the operation in itself is 
without any danger and, even if the results are not perfect, the patients can not 
be any worse afterwards than they were previously and we think that this point 
only, is enough to justify the operation. 

Thirdly, in those cases where the patient is a bad risk, we, at least, should try 
the infiltration method. 
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In previous communications from the Mayo Clinic*""* it has been shown that 
in many cases neurogenic vesical dysfunction (in the chronic stage) may be 
successfully treated by transurethral resection of the vesical neck. Articles have 
also appeared from other urologic centers describing successful results with this 
operation.^® The most disconcerting aspect of this type of treatment, however, 
has been the difficulty of making an intelligent selection of patients for opera¬ 
tion. Experience has shown that in many cases almost miraculous results are 
obtained, whereas in others the results have been disappointing. To date we 
have been unable to predict with reasonable accuracy which patients might be 
expected to respond favorably to operation. It is with this problem in mind 
that this study was undertaken. We were interested in finding out the per¬ 
centage of patients who have been helped and in learning, if possible, any 
factors which might aid in selection of patients for operative treatment. 

There are certain types of neurogenic vesical dysfunction which are not 
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•Bumpus, H. C., Jr. N°urse M H. and Thompson G. J.: Urologic complications in 
injury of the spinal cord. J. A. M. A., 133:366-368, 1947. 

’Dees, J. E.: Transurethral resection for neurological bladder. J. Urol., 60: 907-914, 

^^^s^hompson, G. J.: Cord bladder; restoration of function by transurethral operation 

U.S.Nav.M. Bull., 45:207-214, 1915. t m 

» Thompson, G. J., Nourse M. H. Rumpus H^C. Jr.:Treatment of the paraplegic: 

Observations in a series of 101 cases. J. Urol., 67.108o-1096,194,. 
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included in this study because we believe that they have been adequately studied 
and evaluated pre\dously. These include neurogenic vesical dysiunction re¬ 
sulting from 1) tabes dorsalis, 2) diabetic tabes, 3) surgical removal of the 
rectum and sigmoid and 4) myelodysplasia (spina bidda) found in infants and 
children. In two pre^^ous reports from the Mayo Clinic on the subject of cord 
bladder associated ndth tabes dorsalis*®* ** it was shown that almost 90 per cent 
of such patients obtained good results following transurethral resection (a total 
of 79 patients were included in these reports). A verj' similar condition occurs in 
patients with severe, long-standing diabetes associated with diabetic neuropathy 
(diabetic neuritis). Equally good results were obtained in these patients, although 
the total number of patients treated has been relatively small.*" Vesical dys¬ 
function following surgical removal of the rectum and sigmoid has formed the 
basis of two pre^dous communications concerning 57 patients*’*** who were 
treated by transurethral resection. Almost 90 per cent of good results were 
obtained in this group of patients. It is our opinion, therefore, that the results 
of treatment of patients falling in these three groups are sufEciently good that 
no selection of patients is required for operation and that for all practical pur¬ 
poses a therapeutic problem ceases to exist in these cases. 

Such a favorable report may not be made, however, on the fourth group of 
patients; namely, infants and children suffering with myelodysplasia. Results in 
these cases have been disappointing. Of 18 such patients treated by transurethral 
resection, good results were secured in onl 5 ' a third (6 patients). The reason for 
the lower incidence of good results in these cases has been full}^ discussed else¬ 
where.'^ 


MATERIAL FOR STUDY 


This communication concerns 143 patients with neurogenic vesical dj'sfunction 
who underwent transurethral resection at the hlayo Clinic prior to Januarj*- 1, 
1949. As stated prerdously, it does not include patients with tabes dorsalis, dia¬ 
betic tabes or surgical removal of the rectum and sigmoid, or infants and children 
with myelodysplasia. It does include patients with ImnsvcTse lesions of the spinal 
cord resulting from any tj'pe of lesion, such as traumatic, inflammatorj', neo¬ 
plastic. postoperative (such as operations on the spinal cord for tumor, protruded 
interr’ertebral disk, and so forth) or the result of spinal anesthesia. It also 
includes a small group of patients with miscellaneous lesions. Almost half of these 


Emmett, J. L. and Beare, J, B.: Bladder difficulties of tabetic patients; with special 
reference to treatment by transurethral resection. J. A. M. .4.., 117:1930-1934,1941. 

Emmett, J. L. and Beare, J. B.: Transurethral resection for vesical dj-sfunction in 
cases of tabes dorsalis. J. A. hi. A., 136: 1093-1096,194S. 

’-Emmett, J. L., Daut, R. and Sprague, R. G.; Transurethral resection for neuro¬ 
genic vesical dysfunction in cases of diabetic neuropathy. J. Urol., 61:244-257 1949. 

” Bisquertt, T. J. E. and Emmett, J. L.: Transurethral resection to relieve urinarv 
retention following operations on the rectum and sigmoid. J. Urol., 57: 771-778, 1947 . 

“Emmett, J. L. and Cristol, D. S.: Urinary retention following surgical operation on 
the rectum and sigmoid. J. A. hi. A., 126:1077-1079,1944. 

“Emmett, J. L. and Helmholz, H. F.; Transurethral resection of the vesical neck in 
infants and children. J. Urol., 60: 463-478,194S. 
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latter patients were afflicted with multiple sclerosis, whereas the remainder had 
a variety of lesions, such as combined sclerosis, degenerative lesions of the cord, 
arachnoiditis, amyotrophic lateral sclerosis and Parkinson’s disease. AU of the. 
patients in the foregoing categories who have imdergone transurethral resection 
at the clinic before January 1949, have been included in this study. There was a 
total of 14 s cases found which could qualify for this study. Of the 143 cases, 114 
were the result of transverse lesions of the cord, whereas 29 were miscellaneous 
lesions. 


OBJECT OF STUDY 

The object of this study was 1) to try to determine the percentage of patients 
with neurogenic vesical dysfunction who were being helped by transurethral 
operation; and 2) to determine, if possible, preoperative characteristic factors 
or classifications of patients which might help in predicting the outcome of 
treatment. The net result of such findings, we felt, should help considerably in 
the selection of patients for operation. It seemed to us important that whenever 
possible a comparison of immediate and late results be made. To this end we 
sent letters of inquiry to all of the patients who had undergone operation prior 
to 1948. A summary of the information received is included in this paper. 


THEOEETICAIi CONSIDEEATTONS 

Since the theoretical considerations of the reason for transurethral resection 
in cases of neurogenic vesical dysfunction have been fuUy discussed in previous 
papers,they will not be repeated here. It should be emphasized that we have 
been primarily concerned with the chronic phase of the disease; namely, after 
the usual methods of treatment (subrapubic and urethral catheter drainage, 
tidal and intermittent drainage and re-education) have been tried for a sufficient 
time (many months or years) to demonstrate that further spontaneous im¬ 
provement was unlikely to occur. With increasing experience we have come to 
the conclusion that the disturbance of the urinary sphincters is probably the 
greatest single factor in neurogenic vesical dysfunctioni^-is toward this 

disturbed mechanism that treatment should be directed. 


ANALYSIS OF DAT.A ON THE 143 CASES SELECTED FOE THIS STUDY 


Follow-up data .—Of the 143 cases presented in this study, in 20, operation 
was performed prior to 1944. In the remainder of the cases operation was per¬ 
formed as follows: 1944 and 1945, 44 cases; 1946, 30 cases; 1947, 28 cases, and 
1948, 21 cases. In an effort to compare immediate and late results, letters of 
inquirj'^ were sent to the 122 patients who underwent operation prior to 1948 
The response to the follow-up is summarized in table 1. It will be noticed that 


» Emmett, J. L. Daut, R. V. and Dunn, J. H.: Role of the external urethral sohincter 
in the normal bladder and cord bladder. J. Urol., 59: 439-454,1948. 

HHead, H. and Riddoch, G.: The automatic bladder, excessive sweating and some 
other reflex conditions, in gross injuries of the spinal cord. Brain., 40: 188-264 19 i 7 

IS Shelden, C. H. and Bors, E.: Subarachnoid alcohol block in paraplegia; its beneficial 
effect on mass reflexes and bladder dysfunction. J. Reurosurg., 6:385-391,1948. 
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foUoTT-up data vere obtained for 9S, or approximatelv SO per cent, oi the 122 
cases in which operation was done prior to 194S. If the 21 cases in which opera¬ 
tion was done in 194S (and in which s-aScient time had not elapsed at tms 
wiitins to obtain a follow-up study) are included, it can be stated that follow-up 
data were available in approxiinately 60 per cent of the total 143 cases used in 


this studv. 

,456 and sea:.—An analysis of the cases from the standpoint of age and sex is 
pven in table 2. As might be expected, the great majority of patients were 


Tabis: 1. Cor-.pltVcncts of foUo"~vp t'rjdy* 
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mals; namely, 12-5 male and 18 female. It will also be noticed from tbi=; table 
that the preponderance of transverse lesions occurred in the 21-vear through 
60-year age group as compared with 41 throng 70 years for the ^onp of mis- 
ceBaneons leaons. 

Elioloju of neurol/>yic le^ion-s.—OI the 143 cases studied, 114 were the result 
ox transverse leaons of the spinal cord and 29 were classed as miscellaneous 
lesons. Tne etiolo^e agents in the 114 transverse lesions were as foBows- trau¬ 
matic 64; inSammatory 23; postoperatiTe removal of spinal cord tumor or 
prodded intervertebral dish 20; after spinal an^mesia 7. Tne etiolo^c a-ents 
m tns 29 misceBaneous lesions were as follows: multiDle sclerosis 14- combmed 
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sclerosis 5; degenerative lesions of the spinal cord 5; arachnoiditis 3; amyotrophic 
lateral sclerosis 1, and Parldnson’s disease 1. 

Completeness of transverse lesions: Definition of terms .—^It became apparent 
early in the study of the 114 cases with transverse lesions of the spinal cord that 
from the standpoint of preoperative analysis, as well as results, the cases fell 
into two distinct groups which we have labeled 1) incomplete (ambulatory) and 
2) complete (nonambulatory). Although it may be difficult to make a hard and 
fast rule concerning such a division of patients, from a working standpoint the 
distinction is easily made. In the group of incomplete lesions were placed those 
patients whose original lesion may not have resulted in complete paralysis or 
those whose original lesion had caused complete paralysis but whose subsequent 
recovery had allowed them partial use of the paralyzed extremities. For the 
most part these were the patients who could hobble around vuth crutches and 
canes, with a varying degree of spastic, shuffling gait. In the group of complete 
lesions were placed those in whom the paralysis below the lesion was complete 
and no recovery had occurred. These patients are ordinarily called bed patients, 


Table 3. Etiology of 114 transverse lesions correlated with completeness of the lesions 


ZTIOMGY 

TOTAL 

COMPLETE 

INCOMPLETE 

Traumatic. 

64 

24 

40 

Inflammatory. 

23 

7 

16 

Postoperative cord tumor or disk. 

20 

4 

16 

After spinal anesthesia. 

7 

0 

7 

Total. 

114 

35 

i 79 


a tei-m which is no longer applicable, as many have been taught to move them¬ 
selves about by the use of their arms and shoulders and with various types of 
swinging gaits with cratches and other walking aids. In this group of 114 trans¬ 
verse lesions, 35 were regarded as complete and 79 as incomplete. 

In tables 3 and 4 an attempt has been made to correlate the etiology and level 
of the transverse lesions with the completeness of the lesion. It is interesting to 
note (table 3) that practically all of the lesions resulting from spinal anesthesia 
or operations on the spinal cord for tumor and disk were incomplete lesions. 
Regarding the level of the lesion, it is apparent (table 4) that the lower the level 
of the lesion, the greater is the chance of the lesion being incomplete or of subse¬ 
quent partial recovery to an “incomplete” stage. As would be expected in a 
group composed primarily of civilian patients, the lesion in 68 per cent of these 
114 cases was located at T12 or below; 85 per cent of the 79 incomplete lesions 
were located at T12 or below; whereas only 31 per cent of the 35 complete lesions 
were at this level. 

Duration of the cord lesion .—^As was mentioned m the beginning of this paper 
our work has been primarily directed toward the chronic stage of this disease' 
In the great majority of cases the standard methods of conservative treatment 
have been given a trial before the patients were seen by us, so that the chronic 
pattern of the vesical dysfunction has been established. These data appear in 
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table 5, in wbicb it can be seen that in approximately 75 per cent of the patients 
rvith transverse lesions more than a year had elapsed between the time of onset 
of the neurologic lesion and transurethral resection of the vesical neck. 


Table 4. Transverse lesions (114 cases). Level of lesion: complete and incomplete 
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Table 5, Duralion of lesion* All lesions (transverse and miscellaneous) 
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* Time between onset of lesion and transurethral resection of vesical neck. 


Table 6. Residual -urtne correlofed tcitfi type of lesion 
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Residual urine. As has been emphasized in previous communications^"^ ^ 
beheve that residual urine is the foremost problem involved in the studv ai 
care of the neurogenic bladder. It has been our experience that it presents t 
chief problem m a high percentage of patients with cord bladder Its successl 
ehmmation helps patly to protect the patient from death due to urina 
sepsis. In table 6 the quantity of residual urine found in each case is correlat 
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sclerosis 5; degenerative lesions of the spinal cord 5; arachnoiditis 3; amyotrophic 
lateral sclerosis 1, and Parkinson’s disease 1. 

Completeness of transverse lesions: Definition of terms .—^It became apparent 
early in the study of the 114 cases with transverse lesions of the spinal cord that 
from the standpoint of preoperative analysis, as well as results, the cases fell 
into two distinct groups which we have labeled 1) incomplete (ambulatory) and 
2) complete (nonambulatory). Although it may be difficult to make a hard and 
fast rule concerning such a division of patients, from a working standpoint the 
distinction is easily made. In the group of incomplete lesions were placed those 
patients whose original lesion may not have resulted in complete paralysis or 
those whose original lesion had caused complete paralysis but whose subsequent 
recovery had allowed them partial use of the paralyzed extremities. For the 
most part these were the patients who could hobble around with crutches and 
canes, with a varying degree of spastic, shuffling gait. In the group of complete 
lesions w'ere placed those in whom the paralysis below the lesion was complete 
and no recovery had occurred. These patients are ordinarily called bed patients. 


Table 3. Etiology of 114 transverse lesions correlated with completeness of the lesions 


ETIOLOGY 

TOTAL 

COMPLETE 

INCOMPLETE 

Traumatic 

64 

24 

40 

Inflammatory 

23 

7 

16 

Postoperative cord tumor or disk 

20 

4 

16 

After spinal anesthesia 

7 

0 

7 

Total 

114 

35 

79 


a term vhich is no longer applicable, as many have been taught to move them¬ 
selves about by the use of their arms and shoulders and "with various t 3 q)es of 
swinging gaits wath crutches and other walking aids. In this group of 114 trans¬ 
verse lesions, 35 were regarded as complete and 79 as incomplete. 

In tables 3 and 4 an attempt has been made to correlate the etiology and level 
of the transverse lesions with the completeness of the lesion. It is interesting to 
note (table 3) that practically all of the lesions lesulting from spinal anesthesia 
or operations on the spinal cord for tiunor and disk were incomplete lesions. 
Regarding the level of the lesion, it is apparent (table 4) that the lower the level 
of the lesion, the greater is the chance of the lesion being incomplete or of subse¬ 
quent partial recovery to an “incomplete” stage. As would be expected in a 
group composed primarily of civilian patients, the lesion in 68 per cent of these 
114 cases was located at T12 or below; 85 per cent of the 79 incomplete lesions 
were located at T12 or below; whereas only 31 per cent of the 35 complete lesions 
were at this level. 

Duration of the cord lesion .—^As was mentioned in the beginning of this paper 
our work has been primarily directed toward the chronic stage of this disease! 
In the great majority of cases the standard methods of conservative treatment 
have been given a trial before the patients were seen by us, so that the chronic 
pattern of the vesical d 3 'sfunction has been established. These data appear in 
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table 5 in wbicb it can be seen that in approximately 75 per cent of the patients 
wth transverse lesions more than a year bad elapsed between the tune of onset 
of tbe neurologic lesion and transurethral resection of the vesical neck. 


Table 4. Transverse lesions (lU cases). Level of lesion: complete and incomplete 
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Table 5. Duration of lesion.* All lesions {transverse and miscellaneous) 
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* Time betweea onset of lesion and transurethral resection of vesical neck. 


Table 6. Residual urine correlated with type of lesion 
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Residual urine.—As has been emphasized in previous communications,i-* we 
believe that residual urine is the foremost problem involved in the study and 
care of the neurogenic bladder. It has been our axperience that it presents the 
chief problem in a high percentage of patients with cord bladder. Its successful 
elimination helps greatly to protect the patient from death due to urinarj^ 
sepsis. In table 6 the quantity of residual urine found in each case is correlated 
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with the type and completeness of the cord lesion. It is significant that in only 
12 per cent of the 114 cases with transverse lesions was there less than 100 cc of 
residual urine, whereas in 68 per cent there was more than 200 cc. It is our 
impression that the gravity of this phase of the problem of neurogenic vesical 
dysfunction has not been fully appreciated. 

Classification of preoperative vesical dysfunction .—^We now come to the most 
diflicult part of a study of this kind. It is obvious that if there were some accurate 
method of classifying types of neurogenic vesical dysfimction, it would not be 
difficult to correlate them with results of treatment. In this manner the relative 
chance of help by transurethral resection could be predicted preoperatively so 
that an intelligent selection of patients for operation could be made. Many 
classifications of neurogenic vesical dysfimction have been made, chiefly on the 
basis of cystometry. Our attempts to make practical use of cystometry in this 
regard have been disappointing. 

Many meaningless descriptive terms have crept into the literature devoted 
to this subject. For instance, let us examine two of these terms; namely, “auto¬ 
matic bladder” and “overflow incontinence.” If a bladder evacuates involun¬ 
tarily at intervals exceeding one hour, leaving a residual urine of less than 3 
fluid-ounces (about 90 cc), most of us would be content to call it an automatic 
bladder. Suppose the interval between evacuations were only 15 minutes or 10 
minutes, and the residual urine amounted to 300 cc or 800 cc. Would the con¬ 
dition be called an automatic bladder or overflow incontinence? Again, given a 
patient with involuntary spurts of urine, the interval between which is irregular, 
say from five to thirty minutes, suppose the residual urine amounts to 50 cc. 
Is the condition then a reflex bladder? But if the residual urine were 200 cc, or 
500 cc, or 1,000 cc, would the condition then be classed as “overflow incontinence 
in a nonreflex bladder”? Although classifications on paper look simple, the 
clinical problem, in our experience, is most complex and disturbing. 

We have reviewed these 143 cases in a most critical manner, hoping to be 
able to discern factors which would offer some basis for a classification of pre- 
operative vesical dysfunction. In this review it has been necessaiy to use the 
description of the type of vesical dysfunction given by the consultant caring for 
the patient. The results of this study have been a division of cases into six 
groups as far as the type of preoperative vesical dysfunction is concerned. It is 
obvious that the dividing lines between these groups are not well defined, and in 
many cases it has been difficult to decide into which group a case should be 
placed. It is interesting to note the similarity of our grouping to the types of 
vesical dysfunction described by Martin and Davis.*® The best that we have 
been able to do in this regard is represented by the six following classes: 

Type A. Automatic reflex bladder (at least 1-hour interval between involun¬ 
tary evacuations of urine). 

Type B. Frequent involuntary spurts of varying amounts of urine at irregular 
intervals. 

” Martin, J. and Davis, L.: Studies upon spinal cord injuries. I. The development of 
automatic micturition. Ann. Surg., 126: 472-477,194/. 
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Type C. Urgency, urgency incontinence and precipitate type of micturition. 

Type D. Distended bladder; patient strains to void. 

Tj^e E. Obstructive urinary sjTnptoms, simulating sjnnptoms of simple ob¬ 
struction of the vesical neck. 


Table 7. Type of preoperaiive vesical dysfunction correlated with Ici’cl of lesion and 
amount of residual urine (79 cases: incomplete transverse lesions) _ 
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ulating simple vesical neck ob¬ 
struction 


0 

0 

0 

0 

0 

F. Complete retention witb pain; pa¬ 
tient is unable to pass urine, 
either voluntarily or involuntarily 


0 

0 

0 

0 

0 

G. Vesical symptoms not accurately de¬ 
termined. Suprapubic tube in 
place 

? 

2 

0 

0 

0 

2 

Total. 






67 






9 


Type E. Complete retention vrithpain; patient is unable to pass urine, either 
voluntarily or involuntarily. ’ 

In tables 7 and 8 an attempt has been made to correlate these six types of 
vesical dysfunction rvith the level and completeness of the 114 transverse lesions 
^ well as the amount of residual urine present. In table 9 a similar correlatioix 
has been made m the 29 cases with misceUaneous lesions. Although, as stated 
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previously, the classification of preoperative vesical dysfunction is admittedly 
crude, some interesting and instructive deductions may be drawn from these 
tables. It would seem logical to consider the data for each of the six types of 
preoperative vesical dysfunction enumerated previously. 


Table 8. Type of preoperative vesical dysfunction correlated with level of lesion and amount 
of residzial urine (36 cases: complete transverse lesions) 




TOTAL 

CASES 


LEVEL OP LESION 

TYPE or PEZOPERATIVZ VESICAL DYSFUNCTION 

EESIDUAL URINE 

Wide¬ 

spread 

Cervi¬ 

cal 

racic 

T12 

and 

below 

A. Automatic reflex bladder (at least 
1-hour interval between involun¬ 
tary evacuations of urine) 

l:less than 100 
cc 3:100- 
200 7:200 
and more 

11 

0 

2 

6 

3 

B. Frequent involuntary spurts of vary¬ 
ing amounts of urine at irregular 
intervals 

All more than 
200 cc 

17 

0 

3 

8 

6 

C. Urgency, urgency incontinence and 
precipitate type of micturition 

1 

0 

0 

0 

0 

0 

D. Distended bladder; patient strains 
to void 

All 500 to 800 
cc 

3 

0 

0 

2 

■ 

E. Obstructive urinary symptoms, sim¬ 
ulating simple vesical neck ob¬ 
struction 


0 

0 

0 

0 

0 

F. Complete retention with pain; pa¬ 
tient is unable to pass urine, either 
voluntarily or involuntarily' 

All residual 

2 

0 

0 

1 

■ 

G. Vesical sy'mptoms not accurately de¬ 
termined. Suprapubic tube in 
place 

? 

2 

0 

0 

2 

0 

Total. 


35 

0 

5 

19 

11 


Type A. Automatic reflex bladder (at least l-hour interval between involun¬ 
tary evacuations of urine):—This type of vesical dysfunction was encountered 
in only G per cent of the 79 incomplete and 31 per cent of the 35 complete trans¬ 
verse lesions. This seems rather sui-prising in view of the fact that we were 
dealing in this study primarily vdth the chronic phase of the disease. One would 
surmise from the literature concerning the subject that a fairly efficient auto¬ 
matic bladder occurs more often than this. Also in our series it may be seen 
(tables 7 and 8) that it occurred just as often when the lesions were low in the 
lumbosacral cord (T12 or below) as when they' vere higher. (General opinion 
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has suggested that the automatic type of bladder should not result when the 
lesion is low enough to involve the reflex center for micturition.) Also, (contrar^- 
to general opinion) in most of our cases of automatic bladder there was a large 


Table 9. Miscellaneous lesions. Type of prcopcraliic vesical dysSunclion correlated vilh 

cause of lesion 


TTPE or PEEOPEILATnX VESICAL 
DYsnnccnoj; 

iEsmr.KL : 

rziNT: < 

rOTAL 

CA^ES 

CAUSE or ixnoK 

Mnlti- 

rfe 

sclero¬ 

sis 

Cota- 
bio ed ' 
sdero- 
sis 

De¬ 

genera¬ 

tive 

cord 

lesion 

AracH- 

noid- 

ills 

Amyo¬ 

trophic 

lateral 

sclero¬ 

sis 

Park¬ 

inson's 

disease 

A. Automatic reflex bladder 
(at least 1-hour interval 
between involuntary 
evacuations of urine) 

300 cc 

1 

0 

1 

0 

1 

0 

0 

0 

B. Frequent involuntary 
spurts of varying 
amounts of urine at ir¬ 
regular intervals 


4 

i 

3 

1 

0 

0 

1 

0 

0 

C. Urgency, urgency incon¬ 
tinence and precipitate 
type of micturition 


9 

! 

6 

1 

1 

1 

1 

1 

1 

■ 1 


1 

1 

D. Distended bladder; patient 
strains to void 


1 

1 






E. Obstructive urinary symp¬ 
toms, simulating simple 
vesical neck obstruction 

2;less than 
100 cc 

2:100 to 

200 cc 
7:200-1- 

11 

4 

3 

3 

1 



F. Complete retention with 
pain; patient is imable 
to pass urine, either vol¬ 
untarily or involuntarily 

Complete 

retention 

3 


1 


1 

1 


G. Vesical symptoms not ac¬ 
curately determined. 
Suprapubic tube in plac 


0 







Total. 


1 29 

14 

5 


3 

1 

1 


residual urine. This was especially true of the complete transverse 
Type B. Frequent involuntary' spurts of vaiying amounts of urine at irregular 
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intervals:—This is a very common t 3 rpe of neurogenic vesical dysfunction. It 
occurred in about 32 per cent (almost a third) of the 114 transverse lesions. It 
is somewhat more common in the complete than in the incomplete lesions, 
occurring in approximately one half of our complete and one fourth of our 
incomplete lesions. As can be seen from tables 7 and 8, there seems to be no 
correlation with the level of the lesion, as it was found with almost equal fre¬ 
quency with high and low lesions. Substantial amounts of residual urine (more 
than 200 cc) are the rule, although occasional cases are encountered with residual 
urine of less than 100 cc. This is the type of case that might be classified as an 
inefficient reflex automatic bladder if the residual urine is minimal, or an over¬ 
flow incontinence if the amoimt of residual urine is great. 

Type C. Urgency, urgency incontinence and precipitate tjqje of micturition:— 
This is a very definite and typical form of vesical dysfunction, which is en¬ 
countered only in incomplete transverse lesions (or complete lesions with partial 
recovery) and cases of miscellaneous lesions. It is not seen in patients with 
complete transection of the cord. It is the type of condition toward which our 
earliest therapeutic efforts with transurethral resection were directed. Also, it is 
the type of vesical dysfunction which responds most readily to transurethral 
resection. It was encountered in 38 per cent of our 79 cases of incomplete trans¬ 
verse lesions and 31 per cent of miscellaneous lesions (tables 7 and 9). There is 
no correlation with the level of the lesion, as it occurs with lesions at all levels. 
Substantial amounts of residual urine (more than 200 cc) are found in most 
cases. The typical patient with this difficulty is seen hobbling around on crutches 
or shuffling along with a spastic gait, with the aid of canes. He can get along 
fairly well except that he must wear a rubber urinal. He does not have dribbliag 
incontinence. He gets the desire to urinate, but it comes so suddenly that he is 
tmable to reach a toilet; so a urinal must be worn. 

Type D. Distended bladder; patient strains to void:—^This type of vesical 
dysfimction would seem to be of a nonreflex variety; yet it occurs with lesions at 
all levels in the cord. It occurred in less than 10 per cent of our cases of complete 
transverse lesions and almost 30 per cent of the cases of incomplete transverse 
lesions. There may be a little seepage of urine, but if the patient strains hard 
enough and frequently enough, he may be able to keep fairly dry. 

Type E. Obstructive urinary symptoms, simulating symptoms of simple 
obstruction of the vesical neck:—This t 3 q)e of vesical dysfunction was confined 
to the miscellaneous lesions (table 9), where it was present in approximately 38 
per cent of cases. As has been stated in previous communications,^ because of 
the fact that the degenerative and other miscellaneous lesions of the cord are 
found in patients of an older age group, it is not always possible to decide how 
much of the urinary difficulty is on the basis of simple obstruction and how 
much is because of neurogenic disease. This fact may be partially responsible 
for this s 3 'mptom complex, although the complex is also encountered in women 
udth multiple sclerosis. 

Type F. Complete retention nfith pain; patient is unable to pass urine, either 
voluntarily or involuntarily:—This is an unusual condition which was en- 



47 


TBAKSTJRETHRAIi RESECTIOX FOR CORD BLADDER 

countered in only 5 cases in our series. Two cases were found in the group of 
complete transverse lesions and 3 in the miscellaneous group, ^en present m 
the cases of transverse lesions, it is apparently the result of increased tonicity of 
the vesical neck and external sphincter, stimulated by troublesome extravesical 

Preoperative vesical dj’-sfunction in cases of miscellaneous lesions; ^It is of 
interest to consider the group of 29 miscellaneous lesions from the standpoint of 
preoperative types of vesical dysfunction. The most common varieties encoun¬ 
tered were groups C (urgency, urgency incontinence and precipitate tjiie^ of 
micturition) and E (obstructive urinary symptoms simulating simple obstruction 
of the vesical neck). These two types accounted for 20 of the 29 miscellaneous 
cases. (They accounted for 10 of the 14 cases of multiple sclerosis.) 

Transurethral resection of the vesical neck. —Since the technique of transure¬ 
thral resection of the vesical neck has been described elsewhere,'"^ it will not 
be repeated here. It is of interest in the analysis of this group of cases to know 
the frequency with which multiple resections of the vesical neck are required. 
These data are shown in table 10. Approamately 29 per cent were done in 


Tablr 10. Number of resections per patient 


IXSIOK 

TOTAL NtmBER 

1 STAGE 

1 

2 STAGES 

3 StACES 

UOJX THAS 

3 STAOZS 

Incomplete. 

79 

60 

13 

6 

1 

Complete. 

35 

19 

11 

3 

2 

Miscellaneous. 

29 

23 

5 

0 

1 

Total. 

143 

102 

29 

8 

4 


multiple stages. As will be mentioned in the discussion of results, there may 
have been other patients who should have imdergone more than one resection. 

Results of transurethral resection of the vesical neck. —^As might be surmised, 
the accurate evaluation of results in this study has been almost as difficult as 
the classification of preoperative types of vesical dysfunction. We considered 
each case several times before deciding on its classification as far as results are 
concerned. We have tried to be most critical in om- appraisal of these cases, 
realizing that the two most important factors to be corrected were 1) the residual 
urine and 2) urinary control. Here again, inaccurate tenninolog 5 ’- has caused 
confusion and diflaculty. 

After much trial and error, we decided to list results in three categories as 
fellows. 1) Good; This indicates that the residual urine has been completely 
eliminated and that the patient has good urinary control. In the nonreflex type 
of bladder this may mean that the patient can initiate mination voluntarily 
with straining, and empty the bladder. In such a case, if a few drops of urine are 
lost when the patient is straining at violent exercise with a full bladder, it is 
stiU considered a good result. In other tj-pes of voiding it means that the patient 
has sufficient warning of micturition to allow time to reach a toilet or has suffi- 
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cient control so that micturition can be postponed until a toilet can be reached. 
In many of the incomplete lesions with precipitate urgency incontinence the end 
result is, as far as can be determined, normal micturition. 2) Improved: In¬ 
cluded in this group are cases in which a small amoimt of residual urine or some 
difficulty in control, or both, may persist. However, the improvement has been 
sufficient to more than justify the operative procedure. The importance of the 
results in this group should not be underestimated, as it includes some of the 
most grateful patients of the entire group. 3) Poor (unimproved): These are the 
cases in which the operation has not afforded sufficient relief to have warranted 
its use. 

The results of transurethral resection for the entire group of 143 patients are 
listed in tables 11 and 12. Of the 114 transverse lesions, good results were ob- 


Table 11. Results of transurethral resection of vesical neck in cases of transverse lesions 

of cord 


GROUPS 

CASES 

RESULTS 

Good 

Improved 

Poor 

Insufficient 

data 

Cases 

Per 

cent 

Cases 

Per 

cent 

Cases 

Per 

cent 

Cases 

Per 

cent 

Entire group transverse lesions. 

114 

77 

68 

20 

17 

15 

13 

2 

2 

Incomplete transverse lesions... 

79 

63 

80 

9 

11 

7 

9 

0 

0 

Complete transverse lesions.... 

35 

14 

40 

11 

31 

8 

23 

2 

6 


Table 12. Results in cases of miscellaneous lesions 


KESDITS 


CASES 

Good 1 

j Improved j 

[ Poor 

1 Insufficient data 


Cases 

Per cent 

Cases 

Per cent 

Cases 

Per cent 

Cases 

Per cent 

29 

17 

59 

4 

14 

8 

27 

0 

0 


tained in 68 per cent, while 17 per cent more were improved. This makes a total 
of 85 per cent in which the operation seems to have been justified If the 
results are considered on the basis of completeness of the lesion, some very 
interesting data are obtained. Of the 79 incomplete transverse lesions, good 
results were obtained in SO per cent and 11 per cent more were improved, making 
a total of 91 per cent either good or improved. This makes a rather sharp’contrast 
to the complete lesions, in which only 40 per cent good and 31 per cent improved 
results were obtained, making a total of 71 per cent either good or improved 
The results of transurethral resection in the 29 cases of miscellaneous lesions 
fell between those of the complete and the incomplete transverse lesions. Good 
results were obtained in 59 per cent, while another 14 per cent were improved 
making a total of 73 per cent either good or improved. ’ 

ResuUs correlated with level of lesion. ^The results of transurethral resection 
have been compared witli the level of the lesion m the 114 cases with transverse 
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lesions (table 13). Little or no correlation was found. In our series of cases the 
level of the lesion seemed to be of minor importance. 

Results correlated vnth Ujpe of preopcralive vesical dysfunchon mid completeness 
of lesion.—In table 14 are listed the results of transurethral resection in the 114 
cases of transverse lesions, correlated with the tj^e of preoperative vesical dys¬ 
function and the completeness of the lesion. It will be noted that the 7 nosl brilliant 
results are achieved in groups C and D (“urgency and urgency incontinence,” 
and “distended bladder-, patient strains to void”), which in turn are found almost 
exclusively in the incomplete lesions. Good results were obtained in approxi¬ 
mately 89 per cent of 53 cases of incomplete lesions in these categories. Good 
results were achieved also in both of the cases in group F (complete retention 
with pain), but the number is, of course, too small to be of statistical importance. 
Next best residts were secured in group B (frequent involuntary' spurts of varydng 
amounts of urine at irregular intervals), in which approximately 58 per cent good 
results and 25 per cent improved results (total 83 per cent) were obtained in 


Table 13. Results in cases o/ transcerse lesions (114 cases) correlated with level of lesion 


IXVEl. 

IKCOi£PI£TE 

COSfPLETE 

Total 

cases 

Good 

Im¬ 

proved 

Poor 

Insuffi¬ 

cient 

daU 

Total 

cases 

Good 

Im¬ 

proved 

Poor 

Insuffi¬ 

cient 

deU 

"Widespread . 

1 

1 

1 

0 

1 

0 

0 


0 

0 

0 

0 

Cervical.' 

2 ! 

2 

0 

0 

0 


1 

4 

0 

0 

Thoracic. 

9 

5 

2 

2 

0 


6 ' 

6 


mm 

T12 and below. 

67 

55 

7 

5 

0 

11 

7 

2 

H 

H 

Total. 

m 

63 

9 

m 


35 

14 

11 

8 

2 


36 such cases in which there were either complete or incomplete lesions. The 
poorest results have been obtained in group A (automatic bladder), in which 
only 38 per cent good and 31 per cent improved results were obtained. This 
substantiates the impression we have bad for some time; namely, that our best 
results are obtained in the cases in which the bladders have a minimal amount 
of reflex activity and in which the patient can initiate urination at definite 
intervals by increasing the intra-abdominal and intravesical pressure by means 
of abdominal straining (if the abdominal muscles are intact) or manual com¬ 
pression. 

Results in cases of transverse lesions correlated vnth cause and duration of lesion, _ 

In table 15 an attempt has been made to correlate the results of transurethral 
resection in the 114 cases with transverse lesions, with the cause of the lesion 
and the interval of time elapsing between the onset of the neurologic lesion and 
the transurethral resection of the vesical neck. There is little that one can 
deduce from the traumatic and inflammatoiy^ cases m this table, other than to 
say that in the great majority of cases transurethral resection was not done 
until a year or more had elapsed after the cord injury^. On the other hand, there 
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Table 14. Results in II 4 cases of transverse lesions correlated with type of preoperalive 
vesical dysfunction and completeness of lesion 


raCOltPIXTE TEANSVEItSE LESIONS 


COIIPLETE TEANSVZESE LESIONS 


TYEE OP PBEOPEEATIVE VESICAL 
DVSFDNCnON 


A. Automatic reflex 

bladder (at least 1 
hr. between in¬ 
voluntary evacua¬ 
tions of urine) 


B. Frequent involun¬ 
tary spurts of vary¬ 
ing amounts of 
urine at irregular 
intervals 


C. Urgency, urgency in- 30 
continence and pre¬ 
cipitate type of 
micturition 


D. Distended bladder; 
patient strains to 
void 


E. Obstructive urinary 
symptoms, simu¬ 
lating simple vesi¬ 
cal neck obstruc¬ 
tion 


F. Complete urinary re¬ 
tention with pain; 
patient is unable to 
pass urine, either 
voluntarily or in¬ 
voluntarily 


G. Vesical symptoms not 
accurately deter¬ 
mined. Suprapubic 
tube in place 


Total. 79 



14 11 


is considerable interest in the data concerning the cases of postoperative removal 
of cord tumors or protruded intervertebral (fcks, and also in the cases in which 
the lesion was the result of spinal anesthesia. In these cases excellent results 
were secured in 80 per cent of the postoperative lesions and in more than 70 per 
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cent of the lesions resulting from spinal anesthesia. Also, it may be noted that 
a large proportion of these patients underwent transurethral operation within 
a few months after onset of the lesion, indicating that in many cases the urologic 
disability may be corrected while the patient is still under observation for the 
neurologic surgical procedure. 

Results in patients with small amounts of residual urine. —^What results can be 
e.vpected in patients who have small amounts of residual urine or none? Of the 
total of 143 cases (table 6), there were only 19 in which less than 100 cc of 
residual urine was present. Of these only 1 had no residual urine, 3 had | fluid- 
ounce (about 15 cc), while the remainder varied from 50 to 90 cc. One patient 
had a complete lesion, 13 had incomplete lesions and 5 were of the miscellaneous 
group. Type C (urgency incontinence) accounted for the type of preoperative 
vesical dysfunction in half of the cases. The results in the 19 cases were as 
follows: good, 14, improved, 4; poor, 1. 


Table 16. Miscellaneous lesions. Result of transurethral resection of the vesical neck correlated 

with cause of lesion 


LESION* 

TOTAL 1 

GOOD 

lUPSOVED 

POOR 

Multiple sclerosis. 

14 

7 1 

4 

3 

Combined sclerosis. 


4 

0 

1 

Degenerative cord disease. 


6 

0 

0 

Arachnoiditis. 


0 

0 

3 

Amyotrophic lateral sclerosis. 


1 

0 

0 

Parkinson’s disease. 

1 

■■ 

0 

0 

1 

Total. 

29 

17 

4 

8 


Results in cases of miscellaneous lesions correlated with cause of lesion. _In table 

16 are listed the results secured with transurethral resection in the various 
types of miscellaneous lesions. Except for multiple sclerosis, there are too few 
lesions in each group to be of any statistical importance. It is of interest that 
50 per cent of the patients with multiple sclerosis secured good results while 
another 29 per cent were improved. As has been emphasized previously, it is 
always difficult in this group to evaluate accurately the part played by simple 
obstruction of the vesical neck and that played by the neurogenic disease. 

Permanency of results of transurethral resection: Late versus immediate remits. _ 

The results tabulated in the data analyzed in the preceding sections were the 
immediate results or those which had been obtained by the time the patient was 
dismissed to return home. We have been interested in knowing vith what fre¬ 
quency results either improve or become worse as time passes. To this end letters 
of inquirj- were sent to all patients whose operation had been done prior to 1948 
We have follow-up data in 98 cases as given in table 1. Of the 98 cases in which 
follow-up data were obtained, later information caused us to change the classifi¬ 
cation of results in 23 cases, or appro.ximately 23 per cent. Of the 23 patients 
14 became worse, while 9 improved, which would be a net change of approxi- 
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mately 5 per cent for tbe ^vol-sc. Of the 14 patients whose condition became 
worse, 13 changed from good to improved, while 1 changed from good to poor 
Of the 9 patients who improved, 3 changed from improved to good, 5 changed 
from poor to improved and 1 changed from poor to good. These data suggest 
that from a statistical point of \'iew the immediate results portra}* fairly ac- 
ciuratelj’’ the proportion of good, fair and poor results that may be expected. 

The question is frequently asked as to what percentage of patients with 
immediate good results maintain those good results. Of the entire series of 143 
cases good, immediate results were obtained in 93 cases (tables 11 and 12). Of 
these 93 cases follow-up studies were obtained in 79. Of these 79 cases in 65 
(approximatelr’' 82 per cent) the good results were maintained. Thirteen changed 
from good to improved and 1 changed from good to poor. 

Analysis of 14 cases in ichicli immediate good resxdts icerc not maintained. ^It 
should be helpful to know whj’ the immediate results are not maintained in 
some cases. Of the 14 patients whose condition became worse with the passage 
of time, 7 gave sjTnptoms which suggest a recontracture of the vesical neck from 
scar tissue. It should be possible to re-establish good vesical function in these 
cases by another transurethral resection. The classification of results in 4 cases 
was changed from good to improved because the patient reported the develop¬ 
ment of various degrees of incontinence which were usually of either a stress or 
an urgency type. Two patients became worse because of progression of a malig¬ 
nant tumor of the spinal cord. One has a fairlj' efficient automatic bladder ndth 
a 2-hour inteiwal between evacuations of urine, and 400 cc residual urine. After 
transurethral resection the residual urine is eliminated, but within a few months 
it recurs and another transurethral resection is necessaiy. 

A selection of brief case abstracts illustrating the various tjqjes of vesical 
dysfunction, as well as the various types of results, may be helpful in imder- 
standing the general problem. They are included in the appendix. 

SUSDURY 

In the usual case of transverse lesion of the cord it would seem best to cany 
on with accepted conseiwative measures for several months or a year before 
adrdsing transurethral resection. This waiting period allows time for any spon¬ 
taneous recovery to occur and allows the chronic pattern of vesical dysfunction 
to be established. The exceptions to this rule are the incomplete lesions caused 
by operations on the spinal cord for tumor or protruded intervertebral disk, 
and also the rare lesions which result from spinal anesthesia. Patients in these 
^es have done well when transurethral resection is performed while the patient 
is still in the hospital convalescing from the operation on the spinal cord. 

The level of the lesion in the cord seems to have little, if any, influence on the 
tj’pe of vesical dysfunction or on the results which might be expected from trans¬ 
urethral resection. The only important effect of the level of the lesion in this 
series of cases was that the higher the lesion the more likely it was to be a com¬ 
plete lesion with little or no recovery. 

A satisfactory^ method of classifying neurogenic vesical dysfunction has not 
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been devised. Cystometry has not been successful in our bands. A crude clinical 
classification into six types has been suggested in this paper. The overwhelming 
majority of all neurogenic bladders carry substantial amounts of residual urine. 

By far the best results secured by transurethral resection in cases of transverse 
lesions of the cord have been in the group of incomplete lesions, in which 80 per 
cent good results and 11 per cent improved results were obtained. The most 
brilliant results have been achieved in the cases with the typical syndrome of 
urgency incontinence and precipitate urination so commonly found in incom¬ 
plete transverse lesions. 

Although the results are not as good for patients with complete lesions (37 
per cent good results and 31 per cent improved) as for those with incomplete 
lesions, they are sufficiently good to justify putting forth the effort. The best 
results in the cases of complete lesions seem to be secured in patients whose 
vesical dysfunction we have classified as type B (frequent involuntary spurts of 
varying amounts of urine at irregular intervals). The poorest results are secured 
in cases of the true automatic bladder. 

There seems to be no correlation between results of transurethral resection 
and the level of the lesion in the cord. 

Moderately good results have been secured in the miscellaneous group of 
lesions, such as multiple sclerosis, combined sclerosis, degenerative lesions of the 
spinal cord, arachnoiditis, amyotrophic lateral sclerosis and Parkinson’s disease. 
It is of interest that 7 good results were obtained in a small series of 14 cases of 
multiple sclerosis, while another 4 were improved. 

There is not as much change between immediate and late results as has been 
supposed. Of 98 patients followed, a change for the worse was found in 14, while 
a change for the better was noted in 9, which makes the net change rather low. 
Of 79 patients with immediate good results who were followed, 82 per cent 
maintained their good results. 

APPENDIX I rLIiUSTRATIVE CASE ABSTRACTS GROUPED ACCORDING TO TYPE OP 
PREOPERATIVE VESICAL DYSFUNCTION 

Type A. Automatic Reflex Bladder (at Least One-Hour Interval Between 
Involuntary Evacuations of Urine) 

Case 1. Complete lesion; good result:—A woman aged 23 years had a trau¬ 
matic lesion of 2§ years’ duration at T8, with complete spastic paralysis. In¬ 
voluntary urination occurred every 3 to 4 hours, without wamino- at which 
time 200 to 300 cc of urine were evacuated, leaving a residual of 300 cc. Trans¬ 
urethral resection of the vesical neck was performed and 2 gm. of tissue were 
removed. The result was excellent. The patient now had some warning that she 
should void and could initiate urination and empty the bladder completely. 
There was no leakage of urine and no nocturnal incontinence if the patient was 
called twice during the night. 

Case 2. Complete lesion; result improved:—A man aged 22 3^ears had a gun¬ 
shot wound at the level of TS, with complete paralysis. The lesion was of 2 
years’ duration. Involuntary urination occurred every 2 to 2^- hours. A slight 
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,ense of fullness in the lower part of the abdomen gave some warning of impendmg 
nicturition. The patient had 400 cc of residual urine. The bladder was markedly 
.rabeculated, with a spastic, hyperplastic vesical neck. Transurethral resection 
svas performed and 4 gm. of tissue were removed. The immediate result was 
that the patient still had an automatic bladder, with 2-^ houm’ interval between 
involimtary micturitions, but no residual urine was present. Twenty-seven 
months later, however, 360 cc of residual urine again were present. A second 
transurethral resection was done and 11.5 gm. of tissue were removed. Hesidual 
urine again was eliminated, but within four months it had recurred. The patient 
still had an automatic bladder with involuntary micturition. 

Case 3. Complete lesion; poor result;—^A man aged 44 years had inflammatory 
myelitis with complete paralysis 8 months before admission. The level of the 
lesion was at T9. Involuntary urination occurred at irregular intervals. There 
were multiple vesical calculi, for which litholapaxy was done. Afterward vesical 
dysfunction consisted of involuntarj’- micturition without warning, every one 
and a half to three hours. The patient passed 2 to 4 fluid-ounces (about 60 to 
120 cc) of urine each time, leaving 200 to 500 cc of residual urine. Transurethral 
resection was done in two stages, a total of 26 gm. of tissue being removed. 
Pathologic examination of the tissue showed adenofibromatous hyperplasia and 
inflammatory muscle. The result has not been good. Involuntary urination, at 
irregular intervals, has persisted, as well as residual urine. The patient cathe- 
terizes himself every 12 hours. 

Type B. Frequent Involuntary Spurts of Varying Amounts of Urine 
at Irregular Intervals 

Case 4. Complete lesion; good result.—A man aged 27 years had had a trau¬ 
matic lesion of the spinal cord at level of D12 thirteen months before admission. 
There was complete spastic paraplegia. Vesical dysfunction consisted of irregular, 
intermittent, involuntary spurts of urine of varjdng amoimts which occurred 
every few minutes without warning, leavdng 300 cc of residual urine. After 
emptying the bladder completely with a methral catheter, the patient would 
remain dry for one hour. There was marked trabeculation of the bladder and 
typical hypertonicity and hyperplasia of the vesical neck. Transurethral re¬ 
section was performed, 6 gm. of tissue being removed. Pathologic examination 
showed adenofibromatous hj'perplasia. The results were excellent. The patient 
now has warning of impending micturition and time to procure a urinal or reach 
a toilet. Micturition occurs every two to three hours and the bladder is emptied 
completely at each voiding. He has a normal urinarj’^ stream. 

Case 5. Complete lesion; result improved:—A boy aged 18 years was admitted 
to the Clinic because of spastic paralysis of the lower extremities of 2 years’ 
duration, which had resulted from inflammatory myelitis. The level of the 
lesion was TlO. Vesical dysfunction consisted of involimtary spurts of 1 to 2 
fluid-ounces (about 30 to 60 cc) of urine at irregular intervals of 10 to 30 minutes. 
Occasionally he evacuated a substantial amount, with a forceful stream. Re¬ 
sidual urine was about 200 cc. The bladder was trabeculated, grade 2+ (on a 


56 


J. L. EMMETT, D. D. ALBERS AND R. E. ANDERSON 


basis of 1 to 4, in which 1 represents the mildest and 4 the most severe condition); 
the interureteric bar was hypertrophied, grade 3. Transurethral resection was 
done in two stages, and 11 gm. of tissue were removed. The pathologic report 
was adenofibromatous h 3 rperplasia and smooth muscle. Following this, anterior 
rhizotomy was done to control troublesome mass reflexes of the lower extremities. 
The anterior roots of the eleventh and twelfth thoracic, the first, second, third, 
fourth and fifth lumbar and the first and second sacral spinal nerves were severed. 
The patient is improved. Voiding is still involuntary, every one and a half to 
two hours. He empties his bladder completely, but cannot initiate urination. 
Since he has no warning of impending urination, he wears a urinal. 

Case 6. Complete lesion; poor result:—man aged 54 years was injured in an 
automobile accident 2 years before admission, at which time he sustained a 
transverse lesion of the cord, the level of which was Til or LI. There was com¬ 
plete paralysis of the flaccid t 3 T:e. He had more or less constant leakage of urine. 
He could expel 2 to 3 fluid-ounces (about 60 to 90 cc) by abdominal straining. 
He had 300 cc of residual urine. The bladder was markedly trabeculated, with 
an obstructive collar at the vesical neck. Transurethral resection was done and 
5 gm. of tissue were removed. The result was not good. Leakage continued when 
he moved or strained, although the amount of residual urine was much reduced. 

Case 7. Incomplete lesion; good result:—man aged 31 years sustained a 
tramnatic lesion of the spinal cord 1^ years before admission. The level of the 
lesion was Ll. He had partial recovery from the paralysis, with some motion 
of the legs, but flaccid paralysis below the knees, with drop foot. Involuntary 
spurts of urine occurred approximatelj’^ every 30 minutes without warning. The 
patient had 250 to 300 cc of residual urine. He eould expel some urine by ab¬ 
dominal straining and manual compression. Transurethral resection was done 
and 2 gm. of tissue were removed from the vesical neck. The result is good. The 
patient can void voluntarily and has a good stream, with abdominal straining. 
There is no residual urine and no leakage is present day or night. 

Case 8. Incomplete lesion; result improved:—A man aged 44 years had a 
traumatic lesion of 5 years’ duration. The level was Ll. The patient experienced 
gradual partial recovery from paralysis, but motor and sensory changes were 
present in the lower extremities. He has learned to walk with leg braces and 
crutches. He had a suprapubic tube in place on admission. When the tube was 
clamped, the patient had frequent spurts of urine described as “overflow.” He 
had 400 cc of residual urine. Transurethral resection was performed and 7 gm. 
of tissue were removed. Pathologic examination showed adenofibromatous hyper¬ 
plasia. The patient’s condition is unproved. He can void at will, with abdominal 
straining, and empties his bladder completely. However, he has some stress 
incontinence on mild straining, which is controlled with a Cunningham inconti¬ 
nence clamp. 

Type C. Urgency, Urgency Incontinence and Precipitate Type of Micturition 

Case 9. Incomplete lesion; good result:—A man aged 61 years had been given 
continuous spinal anesthesia over a period of more than 2 hours for an abdominal 
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operation, U years before admission to the clinic. Since that time he had suffered 
.ith dimUhed sensation below the level of T12, and exammatmn reve^d 
hyperactive pateUar and Achilles reflexes. There was no motor disturbance. Sme 
the operation the patient had suffered from diurnal and nocturnal incontinence 
of the urgency type. If the patient voided every 30 minutes, he could keep ry 
most of the time. If he waited longer, severe urgency incontinence would ensue, 
with a poor, interrupted stream. Only 60 cc of residual urine were 
The bladder was only slightly trabeculated. The vesical neck appeared dilated 
and relaxed, with a small, early trilobar prostatic enlargement, graded 1. Trans¬ 
urethral resection was performed, 5 gm. of tissue being removed. The re^lt was 
excellent. The patient has voluntary and apparently normal micturition. He 
voids every two to three hours, with a good stream, and has no residual urine. 
There is no leakage of urine, day or night. 

Case 10. Incomplete lesion; good result;—A man aged 5/ years, 2 years be¬ 
fore admission, had fallen 14 feet causing a transverse lesion of the cord at Ll. 
Complete paralysis ensued, followed by partial recovery, so that he was able 
to walk with the help of crutches. He had marked urgency incontinence eveiy 
15 to 30 minutes, which required that he wear a rubber urinal. He voided 1 to 
2 fluid-ounces (about 30 to 60 cc) each time, but left a residual of 300 cc. Trans¬ 
urethral resection was done, with removal of 10 gm. of tissue. The pathologic 
examination showed inflammatory muscle. The result was good. The patient 
voids every l-l to 2 hours, with adequate warning to reach a toilet. He has no 
incontinence and no residual urine. He has nocturia every two hours. 

Case 11. Incomplete lesion; result improved :—A man aged 40 years at the 
time of admission had xmdergone laminectomy with removal of a neurofibroma 
of the sixth thoracic spinal nerve at the age of 28 years. He had complete paraly¬ 
sis of the lower extremities before and after operation, with gradual recovery. 
At the time of admission he w^as able to get around well without canes or crutches, 
but continued to have trouble with his bladder and bowels and was impotent. 
The vesical dysfunction consisted of a poor, interrupted stream. He could 
initiate the stream by massaging the lower part of the abdomen. He had urgency 
incontinence, causing occasional soiling of his clothing. The residual urine varied 
from 50 to 100 cc. There were trabeculation of the bladder and spastic con¬ 
tracture of the vesical neck. Transurethral resection was done and 3 gm. of 
tissue were removed. The pathologic report was adenofibromatous hyperplasia. 
The patient’s condition was improved. He voids more easily, wdth only oc¬ 
casional urgency incontinence. Residual urine is 30 cc. It would seem that 
another transurethral resection might be indicated. 

Type D. Distended Bladder; Patient Strains to Void 

Case 12. Incomplete l^ion; good result:-A man aged 21 years was wounded 
with a machine gun bullet during the Second World War, more than 2 years 
before ac^^sion. A cord lesion resulted, at the level of the cauda equina, carding 
immediate paralysis, from winch he gradually recovered. Upon admission the 
only residual was a mild weakness of the left leg and some anesthesia of th' 
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basis of 1 to 4, in which 1 represents the mildest and 4 the most severe condition); 
the interureteric bar was hypertrophied, grade 3. Transurethral resection was 
done in two stages, and 11 gm. of tissue were removed. The patholo^c report 
was adenofibromatous h 3 T)erplasia and smooth muscle. Following this, anterior 
rhizotomy was done to control troublesome mass reflexes of the lower Extremities. 
The anterior roots of the eleventh and twelfth thoracic, the first, second, third, 
fourth and fifth lumbar and the first and second sacral spinal nerves were severed. 
The patient is improved. Voiding is still involuntary, every one and a half to 
two hours. He empties his bladder completely, but cannot initiate urination. 
Since he has no warning of impending urination, he wears a urinal. 

Case 6. Complete lesion; poor result :—A man aged 54 years was injured in an 
automobile accident 2 years before admission, at which time he sustained a 
transverse lesion of the cord, the level of which was Til or LI. There was com¬ 
plete paralysis of the flaccid type. He had more or less constant leakage of urine. 
He could expel 2 to 3 fluid-ounces (about 60 to 90 cc) by abdominal straining. 
He had 300 cc of residual urine. The bladder was markedly trabeculated, with 
an obstructive collar at the vesical neck. Transurethral resection was done and 
5 gm. of tissue were removed. The result was not good. Leakage continued when 
he moved or strained, although the amount of residual urine was much reduced. 

Case 7. Incomplete lesion; good result:—man aged 31 years sustained a 
traumatic lesion of the spinal cord 1^ years before admission. The level of the 
lesion was Ll. He had partial recovery from the paralysis, mth some motion 
of the legs, but flaccid paralysis below the knees, with drop foot. Involuntary 
spurts of urine occurred approximately every 30 minutes without warning. The 
patient had 250 to 300 cc of residual urine. He could expel some urine bj' ab¬ 
dominal straining and manual compression. Transurethral resection was done 
and 2 gm. of tissue were removed from the vesical neck. The result is good. The 
patient can void voluntarily and has a good stream, with abdominal straining. 
There is no residual urine and no leakage is present day or night. 

Case 8. Incomplete lesion; result improved :—A man aged 44 years had a 
traumatic lesion of 5 years’ duration. The level was Ll. The patient experienced 
gradual partial recovery from paralysis, but motor and sensory changes were 
present in the lower extremities. He has learned to walk with leg braces and 
crutches. He had a suprapubic tube in place on admission. When the tube was 
clamped, the patient had frequent spurts of urine described as "overflow.” He 
had 400 cc of residual urine. Transurethral resection was performed and 7 gm. 
of tissue were removed. Pathologic examination showed adenofibromatous hyper¬ 
plasia. The patient’s condition is improved. He can void at mil, with abdominal 
straining, and empties his bladder completely. However, he has some stress 
incontinence on mild straining, which is controlled uith a Cunningham inconti¬ 
nence clamp. 

Type C. Urgency, Urgency Incontinence and Precipitate Type of Micturition 

Case 9. Incomplete lesion; good result:—man aged 61 years had been given 
continuous spinal anesthesia over a period of more than 2 hours for an abdominal 
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operation, H years before admission to the clinic. Since that time he had suffered 
■with diminished sensation below the level of T12, and examination revealed 
hj’peractive patellar and Achilles reflexes. There was no motor disturbance. Since 
the operation the patient had suffered from diurnal and nocturnal incontinence 
of the urgency type. If the patient voided every 30 minutes, he could keep drj*^ 
most of the time. If he waited longer, severe urgency incontinence would ensue, 
with a poor, interrupted stream. Only 60 cc of residual urine were present. 

The bladder was only slightly trabeculated. The vesical neck appeared dilated 
and relaxed, 'with a small, early trilobar prostatic enlargement, graded 1. Trans¬ 
urethral resection was performed, 5 gm. of tissue being removed. The result 'vs’as 
excellent. The patient has voluntarj'^ and apparently normal micturition. He 
voids every two to three hours, with a good stream, and has no residual urine. 
There is no leakage of urine, day or night. 

Case 10. Incomplete lesion; good result:—man aged 57 years, 2 years be¬ 
fore admission, had fallen 14 feet causing a transverse lesion of the cord at Ll. 
Complete paralysis ensued, followed by partial recoverj^ so that he was able 


to walk with the help of cnitches. He had marked urgency incontinence every 
15 to 30 minutes, which required that he wear a rubber urinal. He voided 1 to 
2 fluid-ounces (about 30 to 60 cc) each time, but left a residual of 300 cc. Trans¬ 
urethral resection was done, with removal of 10 gm. of tissue. The pathologic 


ecammation showed inflammatory muscle. The result was good. The patient 
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Type D. Distended Bladder; Patient Strains to Void 
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posterior aspect of the buttock and thigh. The patient had a suprapubic tube 
in place. Previous transurethral resection had not enabled him to void. When 
the suprapubic tube was clamped, the bladder became distended; the patient 
strained to void, but only a few cubic centimeters of urine would pass. The 
trabeculation of the bladder was graded 2, and some postoperative irregularity 
of the prostatic urethra was present. Transurethral resection was done and 6 
gm. of tissue were removed. The pathologist reported inflammatory muscle. 
Surgical closure of the suprapubic incision was carried out. The result was good. 
The patient voids normally and voluntarily, with a normal desire to void. He 
has no residual urine, no leakage of urine and no nocturia. 

Case 13. Incomplete lesion; good result:—woman aged 23 years had had 
inflammatory myelitis 10 years previous to admission. The immediate result 
had been quadriplegia. There was gradual recovery imtil upon admission the 
upper extremities were normal, but partial spastic paraplegia of the lower ex¬ 
tremities remained. The patient walked \vith a spastic gait. There was weakness 
of muscles innervated below T9. The patient was unable to empty her bladder. 
She strained and “poimded” the suprapubic area to promote evacuation of 
urine. Residual urine never had been less than 400 cc. Her distended bladder 
might evacuate urine at any time, without warning. She required frequent 
catheterization and had frequent episodes of chills and fever. The bladder was 
trabeculated, grade 2, vuth spasticity and h 5 q)erplasia of the vesical neck. 
Transurethral resection was done, in multiple stages, over a period of several 
months. A total of 13 gm. of tissue was removed. The result was good. The 
patient voids voluntarily and empties her bladder completely. She has no leak¬ 
age and no nocturia. She is able to teach school. 

Case 14. Incomplete lesion; result improved;—-A man aged 55 years was 
admitted to the Clinic because of back pain, sensory and motor changes in the 
lower limbs, and rectal and vesical “incontinence,” which were found to be 
caused by a tumor of the spinal cord at the level of LI. Laminectomy and re¬ 
section of an ependymoblastoma of the cauda equina was performed. The 
bladder was distended and the patient strained to evacuate a small amount of 
urine. The leakage was interpreted as being due to “overflow.” He had 400 
cc of residual urine. Transurethral resection was done and 9 gm. of tissue were 
removed. The pathologic report was adenofibroiaatous hyperplasia. The im¬ 
mediate result was that the patient voided every two hours by the clock. He 
had no sensation of a desire to void. He used abdominal straining and had no 
residual urine. There was some incontinence on straining and moving around, 
which was controlled by a Cunningham incontinence clamp. 

Case 15. Incomplete lesion; poor result:—A man S3 years of age was ad¬ 
mitted to the Clinic complaining of pain in the lower part of the back, numbness 
and progressive weakness of the lower extremities, and diSiculty in urinating 
and moving his bowels. The patient had a shuffling, unsteady gait, with spasticity 
of the lower extremities. A tumor of the spinal cord was foimd at the level of 
the fourth thoracic vertibra, for which laminectomy was done. Biopsy was 
performed and the tumor was found to be an ependymoma. Roentgen therapy 
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was administered. The patient was unable to void, the bladder was distended, 
and he could evacuate only a few drops with straining. He had 1,000 cc of residual 
iirine. Transurethral resection was done and 6 gm. of tissue were removed. The 
pathologic report was adenofibromatous hjiierplasia. The result was poor. There 
were frequent dribbles of urine, with 550 cc of residual urine. A second resection 
would seem to have been indicated. 

Type E. Ohsiruclive Urinary Symptoms Simulating Symptoms of Simple 
Ohsiruclion of the Vesical Neck 

Case 16. Multiple sclerosis; good result;—A man aged 40 years w’as admitted 
to the clinic because of visual disturbances, ataxia and difficulty in voiding. A 
diagnosis of multiple sclerosis was made. The vesical dysfunction consisted of 
a small stream, with frequencj’-, nocturia of two to three times, and occasional 
dysuria. There were 450 cc of residual urine present. The bladder was only 
slightly trabeculated and there was a slight collar at the vesical neck. Trans¬ 
urethral resection was done and 6 gm. of tissue were removed. The pathologic 
report was adenofibromatous hyperplasia. The result was excellent. The patient 
voided well and emptied his bladder completely. 

The patient returned for re-examination 8 months later. He felt improved 
generally and stated that he could walk much better. He also stated that he was 
voiding without trouble. A .check of residual urine, however, disclosed 350 cc 
to be present again. Transurethral resection was again done and 7 gm. of tissue 
were removed. The pathologic report was adenofibromatous hyperplasia. The 
result is good. The patient voids well and empties his bladder completely. 

Type F. Complete Retention with Pain; Patient is Unable to Pass Urine, Either 

Voluntarily or Involuntarily 

Case 17. Complete lesion; good result;—^A man aged 41 years was admitted 
to the clinic because of complete paralysis of the lower extremities, which had 
resulted from mfiammatory myelitis 6 years previously. The level of the lesion 
was the eighth thoracic vertebra. There was flaccid paralysis of' the lower ex¬ 
tremities. The patient had complete retention of urine. When the bladder 
distended, there was a vague sensation of pain in the abdomen but no urine 
escaped. Tffie patient had been catheterized three or four times daily for the 
previous six years. There was trabeculation, grade l-f-, of the bladder, with 
marked fixation of the vesical neck. Transurethral resection was done in two 
^ages and about 6 gm. of tissue were removed. The pathologic report was 
inflammatory mi^cle. The result is good. The patient voids every three to four 
ho^ and can initiate urination voluntarily. He has a good stream, no residual 
urine and no leakage between voidings, unless he allows his bladder to become 
greatly overdistended. 
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PARASITIC FIBROMYOMA OF THE BLADDER 
W. P. KLEITSCH 

From the Surgical Service of the Veterans Administration Hospital, Lincoln, Nebraska 

Benign mesothelial tumors of the bladder are rare but not unknown. The 
most common mesothelial tumors are those containing smooth muscle fibers in 
a fibrous stroma. They most commonly arise near the bladder neck and extend 
into the bladder. Occasionally, however, they may arise toward the periphery 
of the bladder wall and extend into the peritoneal space. Since the relative pro¬ 
portion of fibrous and mpscular elements varies, the histopathologic classifica¬ 
tion likewise varies. As a result, these tumors are reported in the literature as 
myoma, fibromyoma, fibroid, etc., depending upon which elements are most 
prominent in the histology. Less than 50 authenticated cases of this type of 
tumor had been reported up to 1933, and since then less than a dozen have 
been reported. 

This report is based upon a case which is unusual in addition to being one 
of these relatively rare tumors. As far as I have been able to determine, only 
one larger tumor of this type has been described. Furthermore, the resemblance 
of this tumor to a uterine fibroid is remarkable not only insofar as its histology 
is concerned but also in its apparent tendency to parasitism. It will be noted in 
the following case report that the symptoms were entirely due to the space 
consuming nature of the tumor. Organ systems, including the urinary tract, 
were affected only by displacement. The parasitic tendencies were indicated by 
the narrow vascular pedicle to the bladder associated with secondary vascular 
attachments to the omentum and left lateral abdominal wall. 

CASE REPOBT 

B. E. M., a 58 year old, white male veteran, w'as admitted to the hospital 
because of a gradually enlarging mass in his abdomen, which he had noted for 
about 3 months. Bas past history was unremarkable until 6 years ago when he 
began to experience fainting spells, dependent edema and dyspnea. He was hos¬ 
pitalized at that time and treated for cardiac decompensation. Since then he 
had been hospitalized repeatedly for episodes of cardiac decompensation. How¬ 
ever, except for these episodes of cardiac difficulty he got along fairly well until 
about 3 months ago when he first noticed a mild, generalized abdominal pain 
which was migratory in character and which did not localize to any one area. 
The only imusual feature about the pain was that walking, or rolling from side 
to side in bed, aggravated it and produced a dragging sensation within the ab¬ 
domen. During these 3 months the pain gradually became worse and his abdo¬ 
men became increasingly more protuberant. About a week previous to admission 
he consulted his local ph 3 ’-sician who palpated his abdomen, discovered a mass 

Published with the permission of the Medical Director of the Veterans Administration, 
who assumes no responsibility for the opinions expressed or conclusions drawn by the 
author. 
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and referred him to the hospital. A review of the sj^stems revealed no sjmiptoms 
referable to the respiratory, cardiac or gastro-intestinal tracts. He did have 
urinaiy S3miptoms, particularlj' frequencj'’ of about 10 times a daj’- and nocturia 
of 3 or 4 times. There had nei’cr been hematuria nor difficultj'^ in starting or 
stopping the stream. 

Plysical e.vamination I’evealed an alert, cooperatii^e patient who did not ap¬ 
pear acutelj’^ ill. He was ambulant and walked with a normal gait without as¬ 
sistance. The head and neck were negative with the e.xception of a small nodule 
in the right lobe of the thju’oid. The chest was normal to inspection and pal¬ 
pation. No adventitious sounds were audible. The blood pressure ivas 12G/70 
and the heart was entirelj' normal to palpation, percussion and auscultation. 
The abdomen was markedh’’ protuberant, having the general contour of a 7- 



Fig 1. A, barium enema shovi ing centrifugal displacement of colon nith loss of normal 
sigmoid and transverse redundancy Superior edge of tumor is visible in left upper quadrant. 
S, gastro-intestinal roentgenogram following a barium meal showing displacement of small 
bowel pattern. Location of tumor is inferred by surrounding small bowel pattern. 


month pregnancjL On palpation a large mass was discovered in the center of 
the abdomen which e.xtended from the s}'^mph 3 'sis pubis up to the costal mar¬ 
gin. The mass was nontender, had rounded edges and was slightl 3 '^ movable. 
Rectal examination revealed prostatic h 3 ’^pertrophy but the abdominal mass 
could not be palpated. A minimal degree of pitting edema was noted in the lower 
extremities. The diagnosis at this time was abdominal tumor, t 3 ^pe unknown 
mesenteric cyst, retroperitoneal sarcoma and abdominal Hodgkin’s disease to 
be considered. 

The patient was studied completely. The blood count and blood chemistries 
were well within normal limits. The serology was negative. The urinaHsis was 
normal. A phenolsulfonphthalein test showed normal function of the Iddnevs 
and a glucose tolerance test revealed a normal curve. The stool was nositivp 
for occult blood but no parasites could be found. A roentgenogram of the chest 
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tt-as normal. A flat film of the abdomen revealed a definite increase in the soft 
tissue density in the lower abdomen. However, with the exception of a moderate 
degree of spondjditis no definite conclusions could be reached bj" the roentgen¬ 
ologist. Roentgenograms of the gastro-intestinal tract revealed displacement of 
the bowel upward and laterally (fig. 1). There was no evidence of retention in 
the stomach and progression of the meal was normal. A barium enema (fig. 1, 
A) disclosed a colon which filled readilj' without obstruction but showed evi¬ 
dence of a large mass which displaced the sigmoid and the transverse portion of 
the colon. There was also some evidence of external pressure upon the distal 
portion of the descending colon. No intrinsic lesion of the colon was demon¬ 
strated. An excretory urogram was not completely satisfactory due to the in- 



Fig 2 Excretory urogram showing marked increase in soft tissue density which ob¬ 
scures visualization of renal pelves. Flattening of dome of bladder is evident. 

crease in soft tissue density previouslj’’ described (fig. 2). However, djm was 
faintly visualized in both kidneys and a bifid pelvis was discovered on the left. 
There was no etddence of obstruction but the dome; of the bladder was flat¬ 
tened, apparentlj^ due to external pressure. 

The patient was examined by the cardiologist who believed that, although 
the history of cardiac disease should be kept in mind, there was no exddence of 
cardiac decompensation and that surgeiy could be recommended. Accordingb^, 
the patient was taken to the operating room and the abdomen was entered 
through a left paramedian incision which was made to extend from the sj^m- 
physis pubis to approximatol}" 4 cm. above the umbilicus. The left rectus muscle 
was retracted laterally. As soon as the abdomen wa.^ opened a large, nodular, 
vellow-gray tumor was discovered measuring approximately 20 by 10 cm. The 
tumor was attached to the bladder by a delicate pedicle which consisted of blood 
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vessels and connecti\e tissue with a peritoneal covering. There were additional 
vascular attachments, one in the left gutter, one to the gieater omentum above 
and one to the omentum in the right lower quadrant in the area wheie adhesion 
had formed following a pievious appendect 01113 -. the exception of these 



Tig 3 Gross specimen Points of vascular attachment are indicated Parasitir- 
of tumor is demonstrated in delicaci of vascular pedicles varasitic nature 
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consists of a tumor mass which was well encapsulated and globular in shape 
(fig. 3). It measured 20.9 cm. across the long axis, 13.5 cm. through the short 
axis and weighed 3395 gm. The external surface was covered bj’- a thin con¬ 
nectible tissue membrane which was highly vascular and contained numerous 



Fig. o. Low and high power magnifications demonstrating histological characteristics of 
tumor. Spindle shaped cells arranged in whorls are noted. 

tortuous blood vessels. Along one margin, extending for a distance of 8 cm., 
was an adherent remnant of omentum and opposite the margin to which the 
omentum was adherent was a short pedicle which extended from the tumor sub¬ 
stance. The external surface of the tumor was extremely nodular giving a “hob¬ 
nail” effect. These nodules were firm and the specimen cut with increased re- 
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sistance revealing a very irregular surface which grated under the knife blade. 
The cut surface was grey-pink in color mottled by glistening white areas which 
appeared to be branching strands of dense, fibrous, connective tissue (fig. 4), 
The tumor was quite vascular although no areas of hypervascularization 
or blood sinuses could be demonstrated. 

Twenty histopathological sections were examined and found to be quite com¬ 
parable. They revealed neoplastic, smooth muscle tissue which had assumed a 
very irregular formation, many whorls and branches being evident. This smooth 
muscle tissue was contained in a dense connective tissue stroma, in which areas 
of hyalinization and collagenous degeneration were demonstrable. The stroma 
was abundant and in some sections had completely replaced the muscle tissue. 
From the study of these sections it was believed that the tumor was benign, 
especially since examination of the pedicle showed no evidence of malignant de¬ 
generation. The comment by the pathologist was that “had this tumor occurred 
in a female the diagnosis would have been leiomyoma of the uterus.” The path¬ 
ological diagnosis w^as leiomyofibroma, benign (fig. 5). 

The postoperative cotnse was complicated by the development of superficial 
phlebitis in the right leg. This responded well to treatment and the patient was 
discharged ambulant on the twentieth postoperative day, being asymptomatic 
and having had a normal temperature for 4 days. 

Three months later he was found to be in good health with the exception of 
heart disease. There was no e\’idence of recurrence of the tumor and an excre¬ 
tory urogram was again essentially normal with the exception of the previously 
noted bifid left renal pehds. 

SUMMARY 

An unusual case of benign leiomyofibroma of the bladder is reported. 

Although these tumors are not unknoum they are relatively uncommon. This 
case is especially unusual because of the enormous size of the tumor and its 
remarkable resemblance to a parasitic fibroid of the uterus. 

REFEREXCE 

Geisikger, J. F.: Fibroids of the urinary bladder. J. Urol.. 29: 6S1-676 1933 



The Journal op UnoLoor 
Vol. 65, No. 1, January 1951 
PrirUcd in U.S.A. 


CARCINOMA OF THE BLADDER: CLINICAL, THERAPEUTIC AND 
PATHOLOGIC ASPECTS OF 135 CASES 

ROBERT K. ROYCE and LAUREN V. ACKERMAN 

From the Deparlmenls of Surgery and Surgical Pathology^ Washington University School of 
Medicine, and Barnes Hospital, St. Louis, Mo. 

An analysis of 135 consecutive cases of carcinoma of the bladder, treated at 
Barnes Hospital, has been made to determine the late results of conservative 
treatment. In order to obtain a complete 5 year follow-up, no case after January 
1943 was included. It was necessary to eliminate an additional 25 cases because 
no microscopic sections were available. 

The study was divided into the following groups: 1) pathology, 2) size of 
tumor, 3) position of tumor, 4) vital statistics, 5) symptoms, 6) treatment, 
7) survivals, and 8) autopsies. 


PATHOLOGY 

The fcumorH were classified according to their microscopic appearance. The 
sections of each lesion were carefully checked and graded as to the degree of 
malignancy without previous knowledge of the clinical course of the disease. 

The transitional cell carcinomas were divided into 4 grades using criteria 
similar to that of Ash. 

Grade 1 tumors. Regular frond-like papillary masses were seen. These masses 
of tumor cells were separated by evenly spaced connective tissue septa. Individual 
cells were uniform, transitional in appearance, and had rather abundant cyto¬ 
plasm. Mitotic figiues were few in number (fig. 1, A and B). Most of these 
lesions were pedunculated and villous, thus resembling the characteristic ‘papil¬ 
loma’. Twenty-six of the 38 tumors were pedunculated but only 22 of these 
were villous. Six were sessile and 4 were large and fungating, resembling a 
cauliflower in appearance. Some degree of necrosis was present in 6 of the cases. 

Grade 2 tumors. The papillaiy nature of the tumor remained but the connec¬ 
tive tissue septa were irregularly spaced and often embraced relatively large 
masses of cells. Vascularization was prominent. In some areas mitotic figures 
were frequent. The individual cells in some zones showed prominent homo¬ 
geneous nuclei with little cytoplasm (fig. 2, A and B). Grossly, most of these 
lesions resembled the grade 1 tumors. As a whole, their bases were broader and 
their stalks shorter. Only a few had the villous appearance seen so frequently in 
the grade 1 lesions. Twelve of the 23 were pedunculated and 6 were sessile. Some 
degree of necrosis was present in 2. 

Grade 3 tumors. Papillary areas were still present but patchy in distribution. 
The cells appeared to be breaking up into smaller groups and mitotic figures 
were often abundant (fig. 3, A and B). Grossly these tumors appeared, as a 
whole, to be much more malignant than the grade 1 and 2 tmnors. Only 3 were 
pedunculated and none of these showed any degree of necrosis or ulceration. 
Eleven were sessile of which 1 was definitely necrotic and 2 ulcerated. Seven of 
the tmnors were cauliflower-like in appearance. 
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Fig 2 Transitional cell carcinoma grade 2. A. low power B, high power " 

blue-Ptained nuclei. Cytoplasm was small in amount onrl « 




















G8 


R. K. ROYCE AND L. V. ACKERMAN 


and 2 of these were necrotic. Thirteen were sessile, and of these, 2 were necrotic, 
and 3 were ulcerated. Four of the lesions were cauhflower-like in appearance. 




Fig. 4. Transitional cell carcinoma grade 4 .1. lo« power B, high power 


Vndiffcrcniiatcd carcinoma. The group which could not be classified was made 
up of undifferentiated epithelial neoplasms with possibly one exception. In some 
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instances, an exact classification could not be made because the specimen was 
not adequate or pre\'ious treatment such as radiation obscured the microscopic 
pattern. However, the histiogenesis of this group is probably the same as that 
of the transitional cell tumors (fig. o, H and B). All of these 11 lesions appeared 
gi'ossly to be quite malignant; none were pedunculated; 7 were sessile, and 3 of 
these were necrotic and 4 ulcerated. Two of the lesions were cauliflower-like in 
appearance and 1 was incrusted with mineral material. 

Squamous carcinoma. In every case, the tumor was an undifferentiated squa¬ 
mous neoplasm and was invariably associated with veiy prominent inflamma¬ 
tion. In many instances, scjuamous metaplasia of the lining bladder epithelium 
accompanied the tumor (fig. 6, -4 and B). These tumors in\'aded the underhung 


% 





Fig. 5. Undifferentiated carcinoma. .1. low power. B. high power 

bladder musculature, growing in small nests within the hunphatics, and at times, 
m the veins (fig. 6, C and D). These lesions, as a whole, had a more malignant 
Initiating appearance grossly than the transitional cell tumoi-s. All were asso- 
mted with a marked degi-ee of general inflammation of the entne bladder sur- 
ace. Only 1 of the 12 was pedunculated and it was necrotic. Xine were sessile, 
o which 3 were necrotic and 1 ulcerated. One was cauliflower-like in appearance 
and 1 was incrusted with black mineral material and fibrin. These tumors were 
usually associated with a diminished bladder capacity, especially when the lerion 
Was quite large. 

1‘ncJassificd carcmoma. One biopsj' contained only a few Hable mafionant celh 
an could not be definitely placed in any of the above categories. Accordinelv 
"as listed as an unclassified carcinoma. 

Transitional cell carcinoma. Seven of the transitional ceU carcinomas also con- 
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tained areas of squamous carcinoma, but because the transitional was the pre¬ 
dominant cell type thej’^ were listed as transitional cell. 



V# - ^ -v^' • J!- V f ■— 


Fig. 6. .1 and B, squamous carcinoma, low and high power. C and D, transitional cell 
carcinoma showing muscle invasion, low and high power. 

Though the gross appearance of a bladder lesion is frequentlj'^ of considerable 
value in indicating its nature, especialh’’ in the grade 1 transitional cell carcino¬ 
mas, it certainly is not a reliable criterion. This point is borne out bj' the fact 
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that 6 of the grade 1 tranational cell carcinomas -vrere sesale, necrotic and ul¬ 
cerated, the appearance general!}^ associated with lesions of a much higher grade 
of malignanc 3 ^ On the other hand, 3 of the grade 3 transitional cell carcinomas 
were pedunculated without e^ndence of necrosis or ulcercation which is usually 
associated with tumors of a low grade of mali gnancy. 


SIZE OF TUMOR 


The-size of the tumor was not well related to its degree of malignancy. For 
example, of the grade 1 transitional cell carcinomas, 37.5 per cent were less than 


Table 1 Gross appearance of bladder tumors 
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Table 2. Relationship belireen the size of tumor and its grade and prognosis 
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2 cm. in diameter and per cent were over o cm. m Oiameter. As a whole 
the more malignant tumors tended to be larger than those of low grade malis- 
nancy, but the ^^s^ot sufficient to be significant. There was a much 

closer relationship betw^ the size oi the tumor and its prognosis. Tumor= 
than 2 cm. m dimeter had an average survival of 4 years and 2 mS? 
Those 2 to 4-9 cm. m diameter survived an average of 3 years and 4 months and 
^ose 5 cm. m diameter and over only 1 year and 6 months. ^ 
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ever, it was possible in most instances to place the tiunor fairly definitely in one 
of the areas outlined figure 7. In the case of the large tmnors occupjnng more 
than one area the central part was designated as its site of origin. 

The transitional cell and the undifferentiated carcinomas had the same general 
distribution: approximately 75 per cent were located on the base or neck of the 
bladder (positions 1, 2, 3, and 4), whereas only 33 per cent of the squamous 
carcinomas were located there. The latter were located mostly on the dome and 
anterior bladder wall (7 out of 12). Interestingly enough, of the 6 tmnors which 
involved virtually the entire surface of the bladder, 3 were of only grade 1 ma¬ 
lignancy. 



KtY: 

1 TOIGONE: 4 POSTEIilOll WALL 

2 LATERAL VMLL5 5 VAULT 

3 bladder neck 6 ANTERIOR WALL 

Fig. 7 

There was a definite difference in the average degree of malignancy in different 
locations of the bladder. Of the 79 tumors located on the base, 49 (63 per cent) 
were grades 1 and 2 transitional cell carcinomas, whereas of the 23 tumors lo¬ 
cated on the dome and anterior surface, only 4 (17.4 per cent) were grades 1 and 
2. Seven (30.4 per cent) of the 23 tumors on the dome and anterior surface of 
the bladder were squamous carcinomas, and 12 (52.2 per cent) were grade 3 
and 4 transitional cell and undifferentiated carcinomas. 

As would be expected, the prognosis of tumors located on the base of the 
bladder is much better than that of tumors on the dome and the anterior wall of the 
bladder. There were only 2 (11.8 per cent) 5 year survivals in the group of tu¬ 
mors on the dome and anterior wall of the bladder compared vnth 29 (34.5 per 
cent) 5 year survivals in the group located on the base of the bladder. 
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VITAL STATISTICS 

The average age in the series vas 60.S j’-ears: the youngest patient being 39 
and the oldest 82. Only 6 of the 135 patients were Negroes but the small num¬ 
ber of Negroes in this series is not significant as only a few of the beds in this 
hospital are allotted to them. Ninety-four were male and 41 female. There was 
no mention made in any of the records as to whether the patients worked in 
aniline dye industries or not. 


SYMPTOMS 


Painful hematuria was the initial symptom in 36 patients, painless hematuria 
in 47, and dysuria not associated with hematuria was the initial symptom in 45. 
Twenty-one of the 47 patients who initially had only painless hematuria never 
developed dysuria prior to entering the hospital. Eighteen of the patients who 
initially had only dysuria had no history of gross hematuria before coming to 
the hospital, entering with the presumptive diagnosis of urinary infection, pros- 


Table 3. Relationship of location, of tumor with degree of malignancy and prognosis 
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tetism or calcuh. One patient had no history of either hematuria or dysuria 
havmg only frequency and noctuna. On routine cystoscopy the bladder tumor 


^as discovered. 

There was a rather significant d^erence in the incidence of symptoms in the 
different types of tumors. In the tumors of low grade malignancy there vrl I 
predommance of hematuria m the symptomatology, whereas in the more mSv 
nant tumors there was a preponderance of dysuria. maug- 
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the bladder and infiltrate widely rather than grow out into the bladder lumen, 
they were not as subject to the trauma incident to voiding as were the tumors 
of low grade malignancy. Also, by infiltrating the detrusor muscle, the bladder 
was rendered less elastic and thus decreased in capacity, producing the symp¬ 
toms of frequency and urgency. 

Thirty-three (70.2 per cent) of the patients with an initial symptom of painless 
hematuria had tiunors of only grade 1 or 2 malignancy. Only 12 (33 per cent) 
of the patients with an initial sjunptom of painful hematuria had tumors of 
grade 1 and 2 malignancy. Seventy-one per cent of the patients with an initial 
symptom of dysuria without hematuria had grades 3 and 4 transitional cell, un¬ 
differentiated and squamous carcinomas. All but 6 of these latter cases com¬ 
plained of dysuria before coming to the hospital. The incidence of hematuria 
was quite high (86 per cent) with all grades of tumors but the presence of dysuria 


Table 4. Relation of symptoms to the grade of tumor 
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was a dangerous sign as it was usually associated with a tumor of high grade 
malignancy. 


TREATMENT 

Though many of these tumors were treated by one method alone, most, at 
one time or another had several types of treatment. The small, well localized 
tumors were treated almost entirely by endoscopic fulguration alone. The larger 
and more malignant tumors were generally more aggressively treated with vari¬ 
ous forms of local extirpation and radiation. When the small, well localized 
tumors which had initially been treated by fulguration alone recurred in a more 
serious form, they were then treated more aggressively. Total cystectomies were 
not done in this series. 

Endoscopic fulguration. Seventy-three of the tumors were treated by fulgura¬ 
tion, but only 36 in this manner alone; complete follow-ups were obtained on 
only 26 of the latter. Twenty of the 26 w^ere grades 1 and 2 transitional cell 
carcinomas: 14 of these 26 patients are still alive, but 13 of them had only grade 


















CAECINOJIA OF THE BliADDER 


75 


1 malignancies. Of the 12 who died, 3 died of caxcinomatosis, 1 died postopera- 
tively from perforation of the bladder, and 2 died of ure^^ 1 died of mter- 
current disease, and the cause of death was not known m 5. Of the 10 patients 
with incomplete foUow-ups, 2 were terminal when last seen. 


Table 5. Treatment of carcinoma of the bladder by fulguration 
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Table 6. Open excision and fulguration of bladder carcinomas 
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Cystotomy with local excision and fulguration of the tumor. This procedure con¬ 
sisted of opening the bladder, excising the presenting portion of the tumor (not 
the entire thickness of the bladder wall) and cauterization of the base of the 
tumor. Cauterization was usually done wdth a fulgurating current but in a few 
instances a hot soldering iron was used. The lesions treated in this manner were 
considered too large to destroy endoscopically. Twenty-one patients were treated 
in this manner with an average survival of 2 years and 6 months for those with 
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complete follon'-ups. Only 2 patients are still alive and they were only grade 
1 and 2 transitional cell tmnors. Four died of carcinomatosis, 1 of sepsis and the 
cause of death was not known in 8. 

PARTLA.I. CYSTECTOJIT 

Eight cases were treated by partial cystectom 3 ^ Most of these tumors were of 
a rather high grade of malignancy. This procedure was carried out only for tu¬ 
mors located on the dome and anterior wall of the bladder where they were more 
accessible for excision. The one exception was a tumor located on the neck and 
anterior wall of the bladder. In this case an unsuccessful anastomosis between 
the bladder and urethra was attempted and a permanent vesicovaginal fistula 
resulted. Complete follow-ups were obtained on only 4 patients with an average 
survival of 3 years and 3 months. Of the 3 known to be dead, only 1 was known 
to have died of carcinoma. The cause of death in 2 others was not known. The 
fourth case had a complete follow-up and is still alive and free of disease. In- 


Table 7. Partial cystectomy 
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cidentally, this is the onlj'^ cure of a squamous carcinoma in the entire series. 
The 4 patients with incomplete follorv-ups were never heard from again after 
their initial hospital stay. 

Radon seeds. Treatment consisted of implanting 8 to 20 radon seeds into and 
around the tumor spaced about 1 centimeter apart with the bladder distended. 
Usuallj’', if the tumor protruded appreciably into the lumen of the bladder, the 
greater part of the tumor was either resected with a cutting current or destroyed 
by fulguration before implanting the radon seeds into its base. Tw^enty-five tu¬ 
mors were treated in this manner with an average patient survival of 3 years 
and 1 month for the 15 cases with complete follow-ups. The 2 patients still living 
had only grade 1 and 2 transitional cell carcinomas. Thirteen are known to be 
dead: 6 died of carcinoma, 1 of general x-ray reaction (the patient had deep x-ray 
therapy), 1 of interemrent disease and 1 of perforation of the bladder incident 
to implantation of the radon seeds. In 2 cases, the cause of death was not known. 
Of the 10 cases with incomplete follow-up, 3 were terminal when last seen. 

Deep x-raij therapy. Deep x-raj’’ therapy was given via 2 or 4 portals in amounts 
varjdng from 1600 to 9000 r. u. It was used when it was believed that the tumor 
had not been completely destro 3 "ed by the previous treatment or when the lesion 
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was considered initially inoperable. Thirty-two cases were treated in this man¬ 
ner: None are hnown to be still U\-ing and 23 are known to be dead. The averap 
survival of the patients with complete follow-up was 1 year and 4 months. Eight 
of them are known to have died of carcinomatosis, 1 of general x-ray reaction, 


Table 8 Trealment of Madder carcinomas with radon seeds 
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Table 9, Trealmenf of Madder carcinoma by deep x-ray therapy 



TlAJxSmO'JAL CELL C2ADES 

SQC^OCS 

UNDIIT. 

TOT^L 


1 

2 

3 

4 

Number of cases 

4 

7 

6 

12 

2 

2 

32 

Av. survival (compl. fol. 
ups) 

,4 yr. 8 mo. 

7 mo. 

4 mo. 

1 yr. 

il yr. 6 mo. 


vr, 4 mo. 

Dead 

3 

5 

4 

9 

2 

— 

23 

Cancer 

1 

1 

1 

3 

2 


8 

X-ray reaction 

0 

1 

0 

1 0 

0 

_ 

1 

Uremia 


0 

2 

0 

0 

_ 

2 

Sepsis 


0 

0 

1 

0 

_ i 

1 

Intercur. dis 

1 

0 

0 

0 

0 

_ ^ 

1 

Not known 

1 

3 

1 

O 

0 

_ 

10 

Alive 


0 

0 

0 

0 

_ 

0 

Lost 

1 

2 

I 

3 

0 

2 

g 

Terminal 

0 

1 

■1 

2 

0 


3 


2 of uremia, 1 of sepsis and 1 of coronaiy occlusion. The cause of death was not 
known in 10 cases. Of the 9 cases with incomplete foUow-up, 3 were terminal 
when last seen. 


Opm x-ray. Open x-ray treatment was deidsed by D. K. Rose in 1934 and 
used in the treatment of far advanced cases which were considered- to be other¬ 
wise hopeless. Only tumors on the floor and the adjacent lateral waU of the 
bladder were considered suitable for this therapy. The principle of this treatment 
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was to apply a large, potentially cancer-lethal dosage of x-ray directly to the tu¬ 
mor-bearing surface of the bladder. The bladder was first opened and marsupi- 
ahzed in the operating room and the base of the bladder exposed. The surround¬ 
ing tissue was protected by lead plates. The patient was then taken to the x-ray 
therapy room where the electrode was placed as close to the tumor as possible 
and 1500 to 7000 r. u. of x-ray given in 1 dose, the average being 6000 u. Only 
6 received less than 4000 u.; 3 patients received 2 treatments each, about 2 
months apart, the total dosage varying from 5500 to 10,060 r. u. 

Thirty-four patients were treated in this manner; only 2 are still living and 
they are free of tumor. Both of these were grade 3 transitional cell carcinomas 
and quite large at the time of treatment. Thirty patients are known to be dead: 
6 died of carcinomatosis, 2 of general x-ray reaction, 3 of gangrene of a loop of 


Table 10. Open x-ray treatment of bladder carcinoma 



TRANSITIONAI. CELL GRADES 


SQUAM. 


total 


1 

2 

3 

4 



Niimber of ca e . 

2 

5 

11 

9 

5 

2 

34 

Average survival 
(compl. fol. ups). 

1 yr. 9 mo. 

1 3T. 7 mo. 

2 yr. 2 mo. 

1 yr. 

5 mo. 

5 mo. 

1 yr. 5 mo. 

Dead. 

2 

4 

8 

9 

6 

2 

30 

Cancer. 

0 

0 

1 

2 

2 

1 

6 

X-ray reaction. 

0 

1 

1 

0 

0 

0 

2 

Uremia. 

0 

0 

0 

2 

0 

0 

2 

Sepsis. 

0 

1 

0 

0 

0 

0 

1 

Intest, perf. 

0 

1 

0 

1 

1 

0 

3 

Intercour. dis. 

0 

0 

0 

1 

0 

0 

1 

Not knomi. 

2 

1 

6 

3 

2 

1 

15 

Alive. 

0 

0 

2 

0 

0 

0 

2 

Lost. 

0 

1 

1 

0 

0 

0 

2 


bowel from the local effect of the radiation with perforation and peritonitis, 
2 of uremia, 1 of sepsis, 1 of intercurrent disease, and in the remaining 15 the 
cause of death was not Icnown. All but 2 cases had complete follow-up, the av¬ 
erage survival being 1 year and 5 months. Most of these tmnors were of high 
grade malignancy, only 7 of the 34 were classified as grades 1 and 2 transitional 
cell carcinomas. 

Three of these cases had metastases at the time of the open x-ray treatment. 
The treatment was administered anyway in an attempt to relieve intractable 
dysuria. At autopsy no cancer was demonstrable in any of the bladders (7 cases). 

SURVIVALS 

Of the 135 patients, 83 are known to be dead and 21 alive (77 per cent). The 
average survival for the entire 104 patients was 2 years and 10 months with 29 
(28 per cent) five year survivals. Of the 77 patients with definite malignancy 
(grade 1 tumors excluded because of questionable malignancy), the average sur¬ 
vival was only 1 year and 7 months and there were only 7 (9 per cent) 5 year 
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survivals. The average duration of symptoms before the patients entered the 
hospital vras 3 years and 1 month and was approximately the same for all grades 
of malignancy. Thus the average length of life from the time of onset of symp¬ 
toms rmtil death vras approximately 5 years and 11 months. 

Grade 1 Transitional cell carcinoma. The grade 1 transitional cell carcinomas 
had, by far, the longest survivals in the entire series. It miist be emphasized 
that this is a lesion of low grade malignancy and many patholo^sts still call 
them “papillomas.” As a matter of fact, in 20 of the 38 tmnors in this group 
there was considerable question microscopically whether the tumor was malig¬ 
nant at all, even by the most hberal standards. However, due to their tendency 
to recur and become more malignant, they were classiBed as carcinomas. Of the 
27 with complete follow-up, the average survival was 6 years and 11 months 
and there were 22 five year survivals. Fifteen are stiU living with an average 
foUow-up of 7 years and 11 months. Twelve are dead with an av’^erage survival 
of 5 years and 8 months. Eight of the 15 living patients are still free of tumor, 
7 had recurrences when last seen. Of the 12 cases known to be dead, only 3 are 
known to have died of carcinoma of the bladder. One died of carcinoma of the 
larynx, 1 postoperatively, and 1 of coronary disease. The cause of death in 6 of 
the cases is not known. 

Of the 11 cases with incomplete follow-up, 4 were free of tumor when last 
seen and 2 had recurrences (2 of the latter were terminal). Three patients were 
nev’er heard from again after thek initial hospital stay. The av’^erage follow-up 
for these lost cases was only 1 yerir and 11 months. One case was followed 13 
years before being lost. It is interesting that 3 of the cases had distant metas- 
tases, making it likely that the tumors were actually of a higher grade of ma¬ 
lignancy than their often very small biopsies indicated. 

Grade 2 transitional cell carcinoma. Twenty-three (20.7 per cent) were grade 

2 transitional cell carcinomas. Of the 15 patients (65.2 per cent) who had com¬ 
plete follow-up, the average survival was 2 years and 3 months, and there were 

3 five year survivals. Two are still living with an average foUow-up of 7 years 

and 9 months, although 1 had a recurrence when last seen. Of the 13 cases known 
to be dead, the average survdval was only 1 year and 4 months. Six (46 per cent) 
died of carcinoma, 3 postoperatively, and 1 of heart disease. The cause of death 
was not known in 3. Eight cases (35 per cent) did not have complete foUow-ups • 
they were foUowed for an average of 4 years, the longest foUow-up being 17 
years. Three were free of carcinoma, 1 had a smaU recurrence and 1 had ter¬ 
minal carcinoma when last seen. The remaining 3 cases were never seen again 
after the initial hospital treatment. ^ 


Grade S iranmtwnal cell carcinoma. Twenty-five (22.5 per cent) were grade 3 
totional ceU carcinomas. Of the 21 patients (84 per cent) who had complete 
follow-up, the average simdval was 1 year and 8 months and there were 3 five 
year surmvals. AU 3 of these patients are stiU Uving with an avera-e follow un 
of 6 years and 11 months. Two of these patients are stiU free of tumor and have 
had no recurrence smce the initial treatment of the lesion. Of the 18 knor^In 
be dead, the average survival was only 10 months. Eight (44 per cent) Sd at 
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carcinoma, 3 (17 per cent) postoperatively, and 1 died of other causes. The cause 
of death was not IcnoAvn in 6 cases. Of the 4 patients with incomplete follow-up, 
2 had recurrences when last seen and 2 were not seen again after their initial 
hospital stay. The longest follow-up among the lost cases was 4 years and 8 
months and the average follow-up was 1 year and 3 months. 

Grade 4 transitional cell carcinoma. Twenty-five (22.5 per cent) were grade 4 
transitional cell carcinomas. Twenty-one (88 per cent) had complete follow-ups 
with an average survival of 1 year and 1 month. None are still living and none 
survived five years. Thirteen (59 per cent) died of carcinoma, 1 died of causes 
not related to the bladder lesion and 2 died postoperatively. The cause of death 
was known in 6 cases. Three of the patients had incomplete follow-ups vdth an 
average follow-up of only 1 week; 2 of these were in a tenninal condition when 
last seen. 


Table 11. Relationship of the grade and prognosis of carcinoma of the bladder 


GRADE OF 
TUMOR 

NO 

CASES 

1 NO 
DEAD 

A\'ZRACE 

SURVIVAL 

1 

i NO. 1 
alive' 

1 

AVERAGE 

FOL UR 

NO. 
LOST ' 

AVERAGE 
FOL. UR 

TER- 
MI- i 
NAL 

1 

ADDITIONAL 

S iE. SURV, 
(LOST 
CASES) 

1 

38 

12 

5 yr. 8 mo. 

15 

7 yr. 11 mo. 

11 

1 yr. 11 mo. 

3 

22 

1 

2 

23 

13 

1 yr. 4 mo. 

2 

7 j'r 9 mo. 

8 

4 3 -I-. 0 mo. 

1 1 

3 

3 

3 

25 

18 

10 mo 

3 

6 yr. 11 mo. 

4 

1 yr. 3 mo. 


3 

0 

4 

25 

22 

1 yr. 1 mo. 

0 


3 

1 week 


0 

0 

Squam. 

12 

10 

7 mo. 

1 

7 yr. 3 mo. 

1 

None 

1 

1 

0 

Undiff. 

11 

8 

6 mo. 

0 


3 

None 

0 

0 

0 

Unclass. 

1 

1 

2 mo. 

0 


B 


0 

0 

0 

Total 

135 

83 

1 yr. 7 mo. 

21 

7 yr. 8 mo. 


i 

1 yr. 7 mo. 

1 

7 

29 

4 


Squamous carcinoma. Twelve (11.5 per cent) were primarily squamous car¬ 
cinomas. Eleven had complete follow-up Avith an average survival of 1 year and 
2 months. The only 5 year survival is still alive and free of carcinoma after 

7 years and 3 months. The remaining 10 patients are IcnoAvn to be dead with an 
average surAuval of only 7 months. Only 1 patient had an incomplete folloAv-up, 
was far advanced AA’hen first seen, refused an open operation, and Avas never 
heard from again. Two other patients Avho initially had transitional cell carci¬ 
noma later developed squamous carcinoma. This occurred in 1 case 3 years after 
the diagnosis of transitional cell carcinoma AA^as made, and the patient died 2 
months later of carcinomatosis. The other occurred 17 years later, and after a 
partial cystectomy Avas done, Avas not heard of again. 

Undifferentiated carcinoma. Eleven (10.6 per cent) of the tumors AA'ere undiffer¬ 
entiated carcinomas. Only 8 patients (72.7 per cent) had complete follow-up and 
all of these are Ioigaati to be dead AA'ithin 5 years. The average survival for the 

8 patients AAith complete folloAA’-up was only 6 months. Of the 3 without follow¬ 
up, none was seen again after the initial hospital stay. 

Lytnphalie vessel and vein invasion. In the entire series (135 cases), 11 speci¬ 
mens shoAA’ed tumor in the lymphatic vessels (there AA'ere probably more but the 
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small size of the biopsies made it impossible to study this feature of the tumor). 
One of these patients had a partial cystectomy with a cure, but the remaining 
10 had an average survival of only 3 months. Only 2 specimens showed conclu¬ 
sive evidence of vein invasion. Both of these patients were dead within 3 months. 
Prostatic invasion. The prostate was found to be invaded in only 2 cases and 

this was found only at autopsy. 

The present status of the cases of this series is: 

Alive; 21 (15 grade 1 transitional cell carcinomas) 

14 are still free of tumor 
7 had recurrences when last seen 

Dead; 83 

39 are Imown to have died of carcinoma 
1 died of carcinoma of the larynx 

3 died of other diseases but were free of carcinoma at autopsy 

I died of other diseases but still had carcinoma of the bladder at autopsy 
14 died postoperatively 

25 died of unknown causes 
Lost; 31 7 were free of carcinoma when last seen 

4 had recurrences when last seen but the tumor was still apparently under 
under control 

7 had extensive carcinoma of the bladder when last seen and were con¬ 
sidered terminal 

II were not seen again after their initial hospital stay 

AUTOPSIES 

Only 7 (I) of the autopsied cases had metastases (table 12). Three cases with¬ 
out metastases had tumor infiltration into the perivesical soft tissue. The re¬ 
maining 11 were apparently operable in that removal of the entire bladder, 
prostate and seminal vesicles would have removed all of the tumor. Of the 10 
patients who died of renal complications (uremia and pyelonephritis), only 2 
had cancer outside the bladder. Only 4 died of carcinomatosis. Five of the deaths 
were directly attributable to the treatment (general x-ray reaction, local x-ray 
effect with necrosis and perforation of the bowel and bladder). Certainly the 
upper urinary complications and the therapeutic measures employed were re¬ 
sponsible for more of the deaths than the carcinoma per se. 

Discussiosr 

The pathologic pictures of carcinoma of the bladder is often misleading. Many 
of these tumors have areas of varying degrees of malignancy in a single speci¬ 
men. The tmnor, of course, is no less malignant than its most malignant part 
and consequently the need for adequate biopsies cannot be stressed too greatly. 
The most supei-ficial part of the tumor is usually the most benign area. Also, 
different areas on the surface of a lesion null sometimes be of different grades 
of malignancy (Albarran). With small biopsies the most malignant portion of 
the tumor is frequently missed. This is borne out by the fact that three of the 
apparently benign grade 1 transitional cell carcinomas developed distant metas¬ 
tases. It was even better illustrated by Dean who found that when the entire 
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thickness of the bladder wall was sectioned (cystectomy cases) the degree of ma¬ 
lignancy was greater than the preoperative biopsy in over one half of the cases. 
However, it is frequently impossible to differentiate these tumors grossly or mi¬ 
croscopically as benign or malignant because so many of them are multiple, 
tend to recur repeatedly in different areas of the bladder, and tend to become 
definitely malignant with recurrence. Because of these factors, many tumors 
thought initially to be benign microscopically are probably malignant. The re¬ 
cent work of Hovenanian and Deming in Avhich a “papilloma” of the bladder 
was transplanted successfully to the anterior chamber of the eye of a guinea pig 
is further evidence of their malignancy. These tmnors, though they rarely metas¬ 
tasize, usually cause death by blockage of the upper urinary tract with resulting 
uremia and pyelonephritis. 

In view of the fact that squamous metaplasia was frequently present in addi¬ 
tion to multiple tumors, it would seem that the lesion is not a local one but 
that large areas or even the entire bladder mucosa is potentially malignant or 


Table 13. End residls tn carcinoma of the bladder 



NO 

CASES 

! 

5 

SURV 

AP¬ 

PARENT 

CURES 

1 

AVERAGE 

SURVIVAL 

AVERAGE 

SURVIVAL* 

S ys. SHR- 

VIVAL* 

Barnes Hospital 

135 

per cent 

28 

per cent 

13.3 

2 yr. 10 mo. 

1 yr. 7 mo. 

per cent 

9 

Memorial Hospital (Marshall) 

316 

— 


— 

2 yr. 

17 

Mayo Clinic (Counseller and 
Walters 

600 

28 

_ 


_ 

__ 

Bladder Tumor Registry 

902 

33.24 

— 

— 

— 

— 


* Grade 1 transitional cell carcinomas not included. 


precancerous. In order to cure this type of lesion it would be necessary to re¬ 
move the entire bladder mucosa and nothing less than a total cystectomy would 
be adequate. The main objection to this procedure in the past has been the high 
operative mortality and the postoperative obstruction and infection of the upper 
urinary tract which takes place. Recently 27 patients have had total cystectomies 
using the Cordonnier technique without an operative mortality. Only 1 patient 
showed any appreciable increase in hydronephrosis following operation and only 
5 have had symptoms of pyelonephritis. It seems likely that the Cordonnier 
technique will eliminate most of the objections to total cystectomy for carci¬ 
noma of the bladder and thus permit more cures. The fact that only one third 
of the autopsy specimens revealed carcinoma beyond the bladder indicates that 
a number of the patients could have been cured had the bladder been success¬ 
fully removed. In dealing with these patients who have such a poor prognosis 
and high degree of morbidity, there is certainlj' very little to be lost in giving 
radical treatment. 

In reporting cases of carcinoma of the bladder, it is veiy important to indi¬ 
cate the grade of malignancj' of the tumors, for most likely the results of treat¬ 
ment will be closelj' related to the percentage of grade 1 transitional cell carci¬ 
nomas included in the series (table 13). 
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StTMlLARA' 

One hundred and thirty-five consecutive cases were studied. All tumors were 
<rraded microscopicaUy. Thirty-eight were grade 1 transitional cell carcino¬ 
mas, 23 were grade 2, 25 were grade 3 and 25 were_ grade 4. Eleven were un- 
diffCTentiated and 12 were pi-imarily squamous carcinomas. One was listed as 
an unclassified carcinoma. Although the gross appearance of a tumor is usually 
indicative of its degree of malignancy, there are many which appear benign 
grossly hut are, in reality, quite malignant and mce versa. Although the size 
of the tumor is not significantly related to its degree of malignancy, the patients 
with the larger ones, as a group, have a much poorer prognosis than those with 
the smaller tmnors. Seventy-five per cent of the transitional cell and undiffer¬ 
entiated carcinomas were located on the floor of the bladder. Over one-half of 
the squamous carcinomas were located on the dome and anterior surface of the 
bladder. One half (3 out of 6) of the tumors invohung mrtually the entire blad¬ 
der sm-face were onlj^ grade 1 transitional cell carcinomas. The prognosis of tu¬ 
mors on the dome and anterior wall of the bladder is much worse than that of 
those on the base. The ages of the patients when fii'st seen ranged from 39 to 
82 years with an average of 60.8 j^ears. Kinety four were males and 41 females. 

Painless hematuria was usually associated with tumors of low grade malig¬ 
nancy, whereas dysuria was usually associated with tumors of high grade malig¬ 
nancy. One himdred and four (77 per cent) of the patients had complete fol¬ 
low-ups. The average sui-rival for all patients with complete follow-ups was 2 
years and 10 months and 28 per cent had 5 year survivals. Twent 3 ’--one patients 
are still known to be alive but 15 of these were only grade 1 malignancy. Treat¬ 
ment in general was satisfacton'^ for tumors of low grade malignanc 3 ’^ and was 
generally mosatisfactory for those of high grade malignancy regardless of the 
form of treatment used. There were no cures or 5 3 ’^ear surrdvals in the group 
treated by closed (deep) x-ray. There were 2 cures in the group which had open 
x-ray therapy, bio total c 3 'stectomies were done. 

COXCLUSIOXS 

Biopsies of bladder tmnors should be as generous in size and depth as possible 
in order to obtain a better idea of the nature of the lesion being treated. 

Treatment of the grade 1 and some of the smafl, well localized grade 2 transi¬ 
tional cell carcinomas has been fairly satisfactory using conserr’-ative methods. 
Treatment of tumors of a higher grade of malignancy by consenmtive methods, 
however, has been unsatisfactoiy and a more radical approach adopted. 

In evaluating results of treatment in a series of cases of carcinoma of the 
bladder it is ver 3 ' important to know how many grade 1 transitional cell carci¬ 
nomas are included. The series containing the larger percentage of these tumors 
should have proportionally longer sundvals. 

We vish to express our sincere appreciation to Dr. James L. Petry, former 
resident in uroIog 3 ^ at this institution, for his assistance in the prelinainary phases 
of this study, and to Dr. D. K. Rose, professorof clinical genito-urinan-surgery 
for his aid and super\nsion in the preparation of this report. " ’ 
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MUCOID ADENOCAUCINOMA OF THE URACHUS HSTVADING 

BLADDER 

S. P. HURWrrZ, E. B. JACOBSON and h. h. ottenstein 
From the Deparlmenl of Urology, Mount Sinai Hospital, Milwaukee, Fis. 

Carcinoma of tiie uraclius is a rare disease. Hayes and Segal, after reviewing 
the Hterature, reported 45 cases in 1945, including 1 of their own. In 1946, 
Higgins reported 2 cases, and Rappoport and Nixon another in a 26 year old 
man. Cawker added 1 case and Prentiss 3 more in 1947. 

We wish to add 2 cases to this series, bringing the total reported to date to 54. 

CASE REPORTS 

Case. 1 W. L., a 63 year old white man, was referred to S. P. H. by H. H. 0. 
on December 26,1947 because of gross hematuria. The patient stated that blood 
had been present in his urine daily for the past 2 to 3 months, but he remem¬ 
bered passing blood as far back as 3 years ago. He also had nocturia every hour 
accompanied by burning. Past medical history and a remew of symptoms by 
systems was negative except for recent shortness of breath. There was no weight 
loss. 

Examination of the head, neck and chest was negative except for marked pal¬ 
lor of buccal mucosa and lips. The blood pressure was 140/70. The abdomen 
was negative except for a large right, indirect inguinal hernia which descended 
into the scrotum. The prostate gland was benign and enlarged to grade 1 plus. 
The voided urine was grossly bloody, contained many pus cells and small pieces 
of tissue. 

Cystoscopy revealed the bladder capacity to be markedly reduced. An infil¬ 
trating, sessile tumor covered with sloughing tissue, about 3 to 4 cm. in diameter 
was seen on the right lateral, anterior bladder wall and dome. The remaining 
bladder mucosa was inflamed. Plain x-raj^s, excretory urograms and cystograms 
were essentially normal and not revealing. The patient was hospitalized on 
January 2, 1948. The red blood count was 2,070,000, hemoglobin 4 gm., white 
blood covmt 11,400. The differential was normal. The urine was grossly bloody. 
The blood nonprotein nitrogen was 36.6 mg. per cent and the blood sugar was 
115 mg. per cent. Urine culture revealed Staph, albus. X-rays of the chest, spine 
and pelvis showed no metastases. 

During the following 12 days, the patient received 9 pints of blood. A biopsy 
taken from the tumor with the cutting loop proved to be carcinoma. The blad¬ 
der capacity was considerably increased and there was a greater area of normal 
mucosa present. A segmental resection of the bladder was planned. 

Surgery was performed on January 13,1948 (S. P. H.). The bladder was found 
to be the seat of an extensive infiltrating penetrating carcinoma which resembled 
a fibroid uterus in size and consistency. The entire anterior wall, dome and right 
lateral wall of the bladder were involved by tumor. The peritoneal reflection over 
the dome of the bladder was indurated and densely adherent to the tumor. 
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Intra-abdominally, there was no evidence of metastasis to the hypogastric or 
iliac lymph nodes by palpation. A total prostatocystectomy with cutaneous ure¬ 
terostomies was decided upon in view of the fact that the bowel was not pre¬ 
pared. In isolating the right ureter, many adhesions had to be freed. When the 
ureter was finally freed and cut, the proper length could not be obtained for 
cutaneous ureterostomy. There did not appear to be any choice than to implant 
the ureter into the sigmoid, after the method of Coffey. The left ureter could 
not be found and therefore it was decided to tie the latter off at the juxtavesical 
junction at the time of cystectomy and sacrifice the left kidney, in order to 
conserve time. 

Prior to closing the peritoneum, the portion adherent to the dome was cir¬ 
cumcised and left adherent to the tumor. The healthy peritoneum was then 
closed. The bladder, seminal vesicles, and prostate were extirpated in toto. The 
left ureter was doubly ligated with chromic catgut. The space of Retzius was 
drained and the wound closed in the usual manner. 

The gross specimen consisted of a bladder, prostate and seminal vesicles 
removed in toto, and measured 7 cm. transversely and 11 cm. long. The posterior 
wall of the bladder was partly covered by peiitonemn. The dome of the bladder 
was involved by a papillary gelatinous growth, which ended rather abruptly 
at the trigonum. The surface of the tumor was necrotic. Present within the pel¬ 
vic fat tissue were numerous gelatinous-appearing nodules ranging in size up to 
3 mm. (One biopsy had been obtained on January 7, 1948 and sections showed 
carcinoma.) 

Microscopic examination of sections from the dome of the bladder showed 
the surface to be covered by a regular transitional epithelium. The wall in 
extensive areas was penetrated by a richly mucus producing tumor. Glandular 
spaces were lined by tall, mucus secreting, columnar epithelial cells which in 
many areas had been shed and were enmeshed within the mucoid material in 
the form of the so-called “Siegel-ring” cells. The growth was identical with the 
one observed in the previous biopsy. Sections from the neck of the bladder did 
not show mahgnant involvement. Likewdse the prostate was free from tumor. 
There was marked glandular hyperplasia. Sections from the seminal vesicles 
were pathologically negative. Sections from the regional lymph nodes, however, 
showed almost complete destruction of the lymphoid tissue and replacement. 
Small areas of lymphoid tissue were preserv’^ed at the center of the node, thus 
illustrating the “cobra” style invasion of the lymphnodes. Diagnosis: 1) urachal 
carcinoma of dome of urinary bladder Avith metastasis to regional lymph nodes; 
2) glandular hj’^perplasia of prostate. See figure 1. 

The postoperative course was complicated by “serous drainage” from the 
lower angle of the incision. This was noted on the eighth postoperative day. 
Three days later the patient coughed and eviscerated through the upper two 
thirds of his incision. He was taken to the operating room and closed with 
through-and-through interrupted tension sutures. The serous drainage continued 
from the lower angle of the wound in large amounts. The drainage was proven to 
be urine by indigo carmine injected intravenouslj’-, and excretorj’^ urograms. On 
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Februar 3 ’ 2, 1948 a left nephrectoni}’ was perfoimed. The drainage ceased at 
once and the remainder of the convalescence was uneventful. The patient was 
discharged from the hospital on Febraaiy 13,1948 on the thirtieth postoperative 
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Case 2. H. K., a 46 j^ear old M’hite man, was seen by E. B. J. on May 10, 
1947 complaining of dysuria accompanying a frequency of every ^ to 1 hour, 
day and night. He noted terminal hematuria and at times the entire voiding 
was bloody. He further complained of pain in the right leg extending to the knee. 
His symptoms were present for 8 to 9 months. He had been treated for cj^stitis 
elsewhere. Cystoscopy revealed a circumscribed ulcerating area about 2 cm. in 
diameter in the anterior aspect of the fundus of the bladder. Urine contained 
pus and mucinous debris. X-rays of the chest and long bones were negative. 

Surgery was performed on June 4, 1947 by E. B. J. A sausage-like mass was 
found attached to the summit of the bladder terminating in a solid thread-like 
cord extending up to the umbilicus. The peritoneal cavity was opened and ex- 



Fig 2 Case 2 surgical specimen Tumor with collar of normal bladder w-all B, 
gross specimen opened ^lucoid structure almost completeh’ filling tumor 

plored for extension of the tumor and glandular involvement. No tumor implants 
or metastasis were found. The peritoneum was not adherent to the tumor. The 
bladder was opened and the tumor resected with a collar of normal bladder 
wall including all lajmrs. The resultant defect was closed around a Pezzer catheter 
and the wound closed with drainage of the prevesical space. 

The gross specimen was 9 cm. long and had a transverse diameter in its raid 
area of 4 cm. and was rough] 3 ^ oval (fig. 2). It consisted of two parts: a pro.ximal 
smooth surfaced, pseudocj^stic area about 5.5 cm. m its maximum diameter. The 
external surface of this mushroom-like, papillarjq cauliflower-like tumor struc¬ 
ture, apparenth" contained a considerable amount of colloid-like material. This 
tissue had been artificialb" perforated in the course of surger}". It connected with 
the proximal mass bj- an isthmus. The latter had its extreme upper pole and 
slender cord-like stmcture identified bj" a ligature which seemed to have been 
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a point of attachment. Longitudinal section disclosed that the tmnor area mam- 
tained the same papillary colloid structure but seeined to stop, so far as any 
gross identification was concerned, abruptly at the isthmus. The remainder of 
the specimen was filled with a slightly hemorrhagic, rich mucoid structure which 
completely filled the specimen and was surrounded at its periphery by a zone of 
tissue resembling keratin, almost 1 cm. thick. The tumor and its demarcation 
from the proximal portion of the specimen may be misleading, for the colloid 
material in the center of the specimen may actually be an extension of the tumor 
changing its character because of the Imutations of the cyst wall. 

Microscopic examination of sections from the dome of the urinary bladdei 
showed the latter to be fined in some places with a regular transitional epithe¬ 
lium. In most areas, however, the latter was destroyed and replaced by an 
atypical glandular trunor which was characterized by masses of confluent adeno¬ 
matous structures, most of which are widely distended and contained a mucoid 
material. They were fined by several layers of irregular, columnar, mucus secret¬ 
ing epithelimn. The grossly described mushroom-like lesion showed the same 
type of neoplastic structure. Its surface was fined by a single layer of the same 
type of atypical goblet cells which obviously have given rise to this tumor. Its 
wall was thin and consisted of dense coimective tissue. Diagnosis: 1) urachal 
carcinoma of dome or urinary bladder; 2) persistent urachus with urachal cyst. 

The Pezzer catheter was removed on the eighth postoperative day and nor¬ 
mal urination was experienced the following day. Convalescence was uneventful 
and the patient was dismissed from the hospital, apparently fully recovered, on 
the eleventh postoperative day. A course of radiation therapy was administered 
during the following month. The leg pains recurred and required opiates for 
relief. There were no urinary symptoms. 

On December 10, 1947 the patient was re-admitted to the hospital for relief 
of pain in the right leg. There were no urinarj’- symptoms and the urine specimen 
showed a slight trace of albumin and an occasional red blood cell and white 
blood cell. X-ray studies revealed multiple metastatic nodules in both lung 
fields. A soft tissue mass was formd in the right side of the pelvic inlet extending 
bejmnd the margin of the sacrum. No bone metastasis was found. Excretory 
urograms were normal and the bladder contour was normal. 

A paravertebral block, dorsal 2 and lumbar 1 and 2, was performed on Decem¬ 
ber 12, 1947 resulting in complete relief of pain in the right leg. The leg pains 
recmred and a cordotomy was performed on January 12,1948 Avith a permanent 
lasting relief of pain. Urinary retention was present postoperatively, requiring 
continuous catheter drainage. The patient Avas dismissed ambulatory AAith nor¬ 
mal urinaiy function on Februaiy 7, 1948. 

He was rehospitafized on April 7, 1948 Avith seA’ere pain in the left leg. X-ra 3 ’^ 
studies showed progression of the metastatic lesions. The pehdc mass was en¬ 
croaching on the bladder, producing a deformity in the cystograms. The urine 
showed definite bladder infection. A cordotom 5 ' AA'as performed on April 8 1948 
Avith a resultant relief of pain in the left leg. Convalescence was complicated by 
urmarj^ retention and cystitis. Partial return to normal urination occurred but 
the cystitis persisted. The patient was dismissed from the hospital free from pain 
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and able to walk with some support, on May 29, 1948. He became progressively 
weaker, lost weight and expired 5 months later. No autopsy could be obtained. 

Carcinoma of the urachus has been reported only during adult life. It occurs 
earlier than primary carcinoma of the bladder, and is borne out by the following 
reported age groups: third decade, 3 cases; fourth decade, 9 cases; fifth decade, 15 
cases; sixth decade, 13 cases; seventh decade, 10 cases; eighth decade, none; ninth 
decade, 1 case.The youngest patient was 26 and the oldest 82. Eighty per cent 
of the lesions occurred in males. 

Signs and symptoms usually occur late, since hematuria or masses are the 
first findings. Secondary infection or abdominal discomfort may cause the pa¬ 
tient to seek medical attention, but the underlying lesion can be easily over¬ 
looked if a thorough examination is not performed. The passage of mucus and 
necrotic pieces of tissue in the urine is not an uncommon finding. Of all the 
cases reported, only one was discovered before the carcinoma had broken through 
the vesical mucosa. 

Sessile necrotic, papillomatous, or mucus producing tumors arising from the 
dome of the bladder should be suspected of being urachal carcinomas which have 
invaded the bladder. Higgins states that pressure upon the abdomen during 
cystoscopy may force mucus or blood or both through the opening into the blad¬ 
der. He was able to make a clinical diagnosis of mucoid carcinoma of the urachus 
in one of his cases by this method. Transurethral biopsy should confirm the pre¬ 
operative diagnosis. If one is not aware of this lesion, it might be mistaken for a 
carcinoma of the bowel which has invaded the bladder. 

Transurethral or suprapubic fulguration appears to be useless since the depth 
of the lesion cannot be ascertained, and may extend to the umbilicus. The lesion 
is highly resistant to x-ray therapy. The best results have been obtained with 
radical open surgery and should include peritoneum, perivesical fat and l 3 anph- 
nodes if possible. Total prostatocystectomy and transplantation of the ureters 
may be necessary, depending upon the extent of the lesion. Cystoscopic appear¬ 
ance of the lesion is very deceiving and therefore bimanual palpation may con¬ 
tribute much to the determination of its size and extent. Since most of the knowl¬ 
edge obtained is at the time of surgery, it %vould be wise to prepare the bowel 
prior in case total prostatocystectomy and ureterosigmoid anastomosis are de¬ 
cided upon at the time of surgery. Distal metastases occur late. 


SUMMARY 

Two cases of urachal carcinoma invading the bladder have been reported, 
bringing the total to date to 54. 

The lesion is not common but should be borne in mind when carcinomas on 
the dome of the bladder are seen. • 

Radical surgery ^vill elicit a higher percentage of cures. 


606 IF. Wisconsin Ave., Milwaukee, TFts. (S. P. H.) 
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POSTOPERATIVE URINARY INCONTINENCE 


EDWm DAVIS 


“It is .. . cowardly to blink facts because they are 

not to our taste.” ^ „ 

—John Tyndall 


It is my purpose to direct attention to an apparently simple explanation of 
at least some cases of transient difficulty in urinary control not infrequently 
observed following surgical removal of obstructing prostatic tissue, by whatever 
route. Incontinence of the type under consideration, tending toward spontaneous 
recovery during a period of several days to several weeks, is by no means neces¬ 
sarily the result of surgical incompetence, and in fact may complicate convales¬ 
cence following flawless surgical technique. 

Other than to mention that this discussion does not include faulty urinary 
control associated with the various forms of hypotonic and hypertonic neuro¬ 
genic dysfunction, I propose to avoid entangling those present, as well as myself, 
in a dissertation upon the intricacies of the neuromuscular mechanism of urina¬ 
tion. For the purpose of practical discussion let it suffice merely that we recog¬ 
nize that normally there exists a set of muscles, generally referred to as the 
external sphincter, located distal to the apex of the prostate, which serves effec¬ 
tually to maintain urinary continence even after complete ablation of prostate 
and bladder neck. Neurogenic dysfunction due to such central nervous system 
lesions as tabes, cord traiuna or tumor, infections, multiple sclerosis and syringo¬ 
myelia may be diagnosed before operation by cystometrographic and neurologic 
studies and those concerned be thus forewarned. There is obviously no reason 
why mechanical prostatic obstruction and degenerative central nervous system 
lesions should not coexist. 

Although noted only occasionally, and rarely long-lasting or of serious con¬ 
sequence, unless complicated by undiagnosed neurogenic dysfunction, this dis¬ 
turbing and annoying interlude, marring an otherwise smooth convalescence, 
follondng either suprapubic, perineal or transurethral surgery^ is of sufficiently 
frequent occurrence to merit thoughtful consideration as to cause and care. A 
review of the recent literature, however, indicates what may be inteipreted only 
as almost total disinterest, or unwillingness to face the problem. It is perhaps 
irrelevant but nevertheless amazing to note that among 332 titles upon the sub¬ 
ject of urinary incontinence listed in the Quarterly Cumulative Index during the 
decade ending July 1, 1947, only three deal with postoperative urinaiy incon- 
tmence, and 140 with enuresis! These three, however, are well worth revieiving. 

SPHINCTER INJURT 


The following quotation from Goodfellow' to whom Hugh Young= gives “credit 
for being the first'^ to make a success of (perineal) prostatectomy,” enables one 

W.’ B.'&Zco., 4: 438 
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readily to understand why perineal prostatectomy entered upon its career in 
disrepute: 

“A median incision from the base of the scrotum to the margin of the anus 
is made, and carried to the membranous urethra, which is entered with a straight 
lithotomy knife and the opening extended into the bladder. The finger is then 
introduced into the bladder . . . and the enucleation . . . carried on, the time con¬ 
sumed for complete enucleation rarely being over five or ten minutes.” Since 
this blind techmque, as generally practiced in the ’90s and after the turn of the 
century, with total disregard of perineal anatomy, inevitably involved stretchiag 
and tearing and in many instances irreparable damage to important structures 
and resulted in a high incidence of lasting incontinence and urethrorectal fistula, 
this stigma ob^dously was well deserved. Under these circumstances Keyes was 
not too far wrong in his pronouncement to the effect that whereas more suprapubic 
prostatectomy patients die, more perineal prostatectomy patients “wish they 
were dead.” 

The point, however, is that present day technique of perineal dissection based 
upon the principles laid down by Hugh Young® is such as to preclude any pos¬ 
sibility of damage to external sphincter fibers. The same applies to the trans¬ 
urethral method, assuming both procedures in good hands and properly executed. 
And with respect to the suprapubic route it is difficult to understand how ex¬ 
ternal sphincter damage could possibly occur even in the most incompetent 
hands. Yet the type of incontinence imder consideration does occur occasionally 
following prostatic surgery, in the best hands, by way of any one of the three 
routes. At least this has been my own experience. The experience of others is 
for others to relate. The statement from the columns of the Journal of the Ameri¬ 
can Medical Association‘s to the effect that “a slight degree of incontinence (re¬ 
sulting from injury to the external sphincter) is observed occasionally following 
removal of the prostate by any of the methods employed” may therefore be 
viewed as true and accurate with the exception of that portion within (my) 
parentheses. I believe that no informed individual would question the ability 
of the skilled urological surgeon to avoid the external sphincter fibers, by what¬ 
ever route. Moreover, the same type of temporary incontinence may be observed 
following internal urethrotomy for the relief of chronic filiform stricture of the 
anterior urethra. Therefore, in that external sphincter damage is not the answer, 
it is obvious that wn must look elsewffiere. 

NEHVE INJURY 

As to the question of possible surgical traumatic neiw^e injury, one would do 
well not to be too dogmatic lest one find himself (according to Ambrose Bierce’s 
definition of the adjective “positive”) “mistaken at the top of one’s voice.” 
Grant and Lich®, wdth wdiom I agree that incontinence “follows on occasion the 

performed by W’atson in 18S9, Wishard in 1890, and Goodfellow in 1891. Each of these three 
operated without knowledge that it had been previously done.” 

’ Young, H.: Conservative perineal prostatectomj-. J. .4. M. .4., 41: 999, 1903. 

■* Queries and Elinor Notes: J. A. ^I. A., 136:1118, 1948. 

* Grant, 0. and Lich, R., Jr.: Consideration of the causes of incontinence, temporari' 
and permanent, following perineal prostatectomy. J. Urol., 67: 61, 1947. 
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wake of tlie master as well as the novice,” for “reasons imperfectty underetood, 
suggest the possibility of lateral retractor pressure injury to the perineal nerve 
trunk which, during perineal dissection, “is readilj'^ palpable against the lamus 
of the ischium. This is to be ^^ewed as a valuable suggestion, and a thought to 
be borne in mind during each and every perineal dissection. FagerstromS basing 
his opinion upon reported cases (his oAvn and others’) of post-supraprthic prosta- 
tectomj^ incontinence and simultaneous development of diverticula of the anterior 
urethra, has su^ested that these two phenomena may be “but two phases of a 
single neurogenic dysfunction,” resulting from surgical injurj^ to nerve pathways, 
rather than merely coincidental. I question whether our present limited knowl¬ 
edge justifies either the rejection or the imqualified acceptance of these and other 
plausible theories and opinions relating to the nerre injury etiologj' of post¬ 
prostatectomy incontinence. The following facts, however, seem pertinent. 

Suprapubic prostatectomy, rmless through deliberate intent or almost incon¬ 
ceivable incompetence, consists of a wholly intracapsular enucleation, leardng 
rmdisturbed the so-called prostatic capsule or posterior lobe or lamella of glandu¬ 
lar tissue, as well as the true fibrous capsule.* It seems absurd to suppose that 
a suprapubic transvesical intracapsular approach to the prostate could result in 
injury to the neiwe suppl}’’ of the perineal musculature. 

The same applies to the transurethral approach which in skilled hands is 
likewise an entirely intracapsular procedure. 

The perineal approach to the prostatic capsule consists essentiall 5 ’’ of a sub¬ 
cutaneous dissection invohdng opening up the ischiorectal fossae, midlin e separa¬ 
tion of the levator fibers and reflecting the rectal wall by blunt dissection, and 
requiring the scalpel only for the skin incision and for division of the central 
perineal tendon. This technique in good hands would seem to preclude the pos¬ 
sibility of severence of important neiwe fibers. After incision of the posterior 
prostatic capsule (or lamella), the perineal enucleation (Uke the suprapubic and 
transurethral) then also comes to be an entirely intracapsular procedure. Inci¬ 
dentally, the perineal enucleation is infravesical as well as intracapsular, by 
reason of which less vesical neck trauma is involved. During exposure, enuclea¬ 
tion and closure care should be exercised to avoid retractor pressure upon the 
perineal nen*e trunk. Also to be borne in mind is the possibility of suture injurj’ 
to nerve fibers in the attempt toward too perfect restoration of the perineum 
during plastic closure. There being no hernia problem to contend with, requiring 
firm closure, it is difficult to conceive of nerve fiber injurj’^ resulting from mere 
restoration of prostatic capsule, bringing together the levator margins, reunion 
of the central tendon in the midline and loose approximation of subcutaneous 
tissues with 000 plain catgut. 


Chronic preoperative pressure upon nerve trunks by the greatly enlarged 
prostate has been suggested as a factor which might explain some cases of poor 
urinary control, but for ob\dous reasons only relatively few. And therefore, since 

relation to the cause of Post°prState?^t^XwncoL\!nen«^ 

is a t^'Satectomv’- 

prostatic lobes. ' consisting merely of an enucleation of obstructive 
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peripheral nerve damage is clearly not the entire answer, we must again look 
elsewhere. 


MUSCLE WEAKNESS OR ATROPHY OF DISUSE 

All of which, by a process of elimination, brings us to a consideration of what 
seems to be an almost too simple explanation, based upon a well recognized 
physiological phenomenon which we may refer to as the atrophy of disuse. As 
everyone knows, a normal individual confined to bed for only a very few days 
will note general physical wealiness upon arising. An arm in a sling or a leg in 
a cast rapidly loses strength and later becomes atrophic in degree as determined 
by duration of inactivity. In like manner, the obstructing prostate having served 
as a “stopper” for the vesical orifice for many months or even years, may be 
said to have assumed the duties of the external sphincter mechanism, thus pre¬ 
venting the escape of urine excepting upon voluntary effort. There then being 
no necessity for tonic contraction it is not unreasonable to assume that the re¬ 
sulting state of chronic relaxation existing over a period of weeks or months 
or even years will result in muscle weakness, and eventually in varying degrees 
of atrophy. Contrar}’- to the belief expressed by Grant and Lieh® it has been my 
observation and that of my associate. Dr. Lee, that the size of the prostate bears 
a definite relationship to the duration of the incontinence. This seems in keeping 
with the muscle atrophy theory, since the larger the prostate the longer its 
term of duty as a “stopper” in relieving the external sphincter, and also the 
more likely and the more extensive the damage to the internal sphincter. There 
is no question that age and general weakness and debility also exert a definite 
influence in retarding recovery of continence. In keeping with this statement is 
the relationship between effectiveness of sphincter control and general fatigue, 
as reported by patients describing late afternoon urinary difliculty as contrasted 
with forenoon perfection. 

As stated by Fagerstrom,® “regardless of the route of surgical approach, the 
internal uinnary sphincter is usually so severely incapacitated after prostatectomy 
that... its function may be wholly discounted.” It is important, however, to 
point out that not infrequently dilatation and stretching of the internal sphincter 
by a large intravesical hypertrophy, over a preoperative period of months or 
years, has alreadj’- damaged this structure beyond possibility of recuperation. 
Therefore, in man 3 ’' instances, it is the enlarging prostate itself which ruins one 
sphincter and relieves the other, thus incapacitating both, long before the arrival 
of the surgeon upon the scene. 

The atrophy of disuse theoiy e.xplaining temporary incontinence following 
prostatic surgerj'^ is justified by; 

1) The occasional occurrence of this complication regardless of perfection of 
surgical technique, by anj’- route. 

2) Inadequate explanation upon basis of surgical trauma to sphincter fibers 
or nerve supplj'- 

3) Direct relationship between general debility and duration of incontinence; 
also between size of gland and duration of incontinence. 
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4) Response to exercise treatment. 

5) Relapse-with general pii5^sical fatigue. 

6) Occurrence of same type of incontinence following internal urethrotomy 
for stricture of anterior urethra. 

7) Lack of any other plausible explanation. 

PREVENTIOS' 

p nrn aware of no assured method of prevention of this troublesome interlude. 
There is no question that in many (if not most) cases either preoperative stretch¬ 
ing by the gland itself or operative trauma has rendered the internal sphincter 
permanently functionless. And if, as we have every reason for believing, pre¬ 
operative weakening or atrophy of the external sphincter fibers has taken place, 
it is ob\dous that no degree of surgical finesse can prevent that which has already 
taken place. 

It is difficult to imagine how anj’^ variation in suprapubic technique could in 
any way tend to prevent (or cause) postoperative incontinence. Yet control 
difficulties are Qbser\-ed following the suprapubic procedure. We have under 
observation at the present time a patient (our own) with post-suprapubic pros¬ 
tatectomy incontinence, now with good control, but not imtil after many months 
of treatment. Goldstein and Rubin’ have recently reported 3 similar cases. The 
same applies to the transurethral route. There is nothing by way of prevention 
that the transurethral operator is able to do excepting avoid carrying his in¬ 
cisions below the apax of the prostate, and this the skilled resectionist is able to 
do with reasonable certainty. 

Insofar as the perineal approach is concerned, one can do no more than employ 
meticulous care in the dissection in avoiding retraction pressure upon the peiinehl 
nerve and in avoiding possible injury to nerve fibers during plastic closure by 
employing fine gut loosely tied. Such sutures serve no purpose whatever except¬ 
ing approximation of tissues and obliteration of spaces. Therefore, failing in 
methods of prevention of what already has taken place, we axe confronted with 
the question as to what may be done bj^ way of treatment. 


TREATMENT 


As is weU known, the type of incontinence under discussion (excluding neuro¬ 
genic dysfunction and surgical trauma to muscle fibers or perineal nerves) tends 
toward spontaneous recovery over a period of several days to several weeks, 
although occasionally much longer- delayed. Recovery may take place, however’ 
under treatment not instituted until after many months of leakage fi’erges- 
Flaque^). 


The natural or spontaneous process of recovery may be materially hastened 
by a program consisting essentially of e.xplanation, instruction and encourage¬ 
ment, designed with a mew to strengthening the external sphincter fibers by 


v.-ik wpt't of S: an?Cu?C!"lo:lM suprapubic prostatectomy, 

opemtTvcTrciXntfiiuX^ prostatectomy: its cure by non- 
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voluntary exercise. Progress in this program for obvious reasons depends largely 
upon the mental capacity and the general physical condition of the individual 
patient. Of first importance is explanation to the patient as to why the sphincter 
fibers are weak, and why voluntary effort is necessary. The sphincter muscle 
weakness is compared to general physical weakness known to result from a very 
brief confinement to bed, and known to disappear rapidly vdth exercise. It is 
explained that the effort necessary to contract the sphincter is the same as that 
to control loose bowels, and that this effort may be momentarily made many 
times daily, with or without relationship to urination. The patient is urged to 
allow urine to accumulate in the bladder while he is in the sitting or recumbent 
position, and then upon rising to make repeated attempts alternately to start 
and stop the urinary stream. The Cunningham clamp is sometimes helpful in 
enabling the patient to acquire a full bladder. Progress is not infrequently noted 
vfith the first “lesson,” vfith resulting encouragement and increased effort. The 
patient did not know he could accomplish this. He had not tried. Stiychnine* 
in full dosage, we believe to be helpful in restoring muscle tone. 

In the more difficult cases the bladder is daily filled to capacity through a 
catheter, and the same start-stop, start-stop practice repeated. Close personal 
supenision is essential. The more intelligent and receptive the patient, the more 
rapid the progress. By contrast, the greatest difficulty is encountered, and the 
utmost in patience and perseverance required, in cases of senile mental deteriora¬ 
tion associated vith general physical weakness and debility, where understand¬ 
ing and cooperation, and both the ivill and the strength to help are lacking. 

Verges-Flaque® has vei^' recently directed attention to this type of incontin¬ 
ence, “which may follow any type of prostatic surgerj'^,” and has outlined an 
essentially similar program of sphincter exercise treatments, reporting 10 cases, 
5 cures, 4 good results, and 1 total failure. It is of particular interest to 
note that in only two of these cases was the duration of incontinence less than 
11 months prior to the institution of treatment. This article also includes a 
description of pre-treatment, endoscopic and cystometrographic studies deter¬ 
mining the ability of the external sphincter to contract, and the “maximum 
sphincteric contraction pressure,” thus supplementing clinical observation vfith 
scientific data. 

Another verj^ recent and valuable contribution to this subject by Rolnick and 
Amheim® is a “histo-anatomical study of the external urethral sphincter .. . with 
special reference to incontinence following prostatic surgeiy,” which supports 
the theory that external sphincter damage is not the sole factor in post-prosta¬ 
tectomy incontinence. These authors agree that since “the apex of the prostate 
is enveloped bj- the external sphincter” which is eitracapsular, and since all 
varieties of prostatectomy (suprapubic, perineal, retropubic and transurethral) 
are fntracapsular, “direct injury to the external sphincter should not occur in 
any of these procedures.” They consider pressure by a hemostatic bag or pack 

* Strvchnine sulf., 3 grains; fid. c.xt. ergot., 2 ounces; ephedrin Sulf., S grains; arom. 
eli.xir q s. 8 ounces, given in tcaspoonful dosage, 4 times daily. 

Rolnick H. C. and Arnheim, F. K.: An anatomic study of the external urethral sphinc¬ 
ter in relation to prostatic surgery. J. Urol., 61:591,1949. 
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as a possible injurious factor, although this type of incontinence is noted where 
neither has been employed. These authors also suggest, having demonstrated 
by careful measurements of a large number of autopsy specimens that the aver¬ 
age verumontanum-external sphincter distance is onty 9 mm., and “the depth 
of sphincter in membranous urethra” only 2 mm., that “thermal penetration 
in electroresection” is a factor in incontinence, “even though the external sphinc¬ 
ter has not been cut.” 


SUMMABY 

Temporary urinary incontinence (exclusive of neurogenic d 3 '^sfunction) maj’^ 
follow the surgical removal of obstructing prostatic tissue by whatever route, 
regardless of surgical finesse. 

Incontinence of this type occurs independently of surgical injury to external 
sphincter or its nerve supply, and maj’^ reasonablj’’ be ascribed to preoperative 
weakness or atrophy of the external sphincter, resulting from months or j’^ears 
of disuse, while relieved of dut 3 '^ by the obstructing prostate. 

There is obmousl 3 '^ no method of prevention of that w'hich has already occurred, 
although plication of the transversus fibers during perineal enucleation may be 
helpful. 

Sphincter “exercise” treatments, personally superrised, and s3"stematically 
carried out tend materially to shorten the period of incapacity. 

External sphincter weakness thus may be considered to have been caused and 
concealed by the obstructing prostate, and merely revealed by prostatic surgery. 

14S6 Medical Arts Bldg., Omaha 2, Neb. 



The Jouknal op Urologt 
Vol. 65, No. 1, January 1951 
Printed in U,S.A, 


BACTERIAL ENDOCARDITIS AS A COMPLICATION OF 
TRANSURETHRAL PROSTATIC RESECTION 

WALLACE A. MERRITT 
Division of Medicine, Mayo Clinic, Rochester, Minn. 

In a review of nonurologic complications following transurethral prostatic re¬ 
section in 1946, 3 cases of bacterial endocarditis were found. This finding was 
the stimulus for the present review, which is an effort to determine the frequency 
of occurrence of this complication. Considering the age and general debility of 
many of the patients for whom the operation is performed, the mortality rate 
compares favorably vdth that of other surgical procedures of comparable mag¬ 
nitude. However, further efforts should be made to reduce the number of com¬ 
plications. 

Isolated cases of infection of the blood stream after urethral manipulation 
have been reported over the past 60 years. It w'as not until 1929 that Scott demon¬ 
strated the frequency with which bacteremia or septicemia followed urethral 
instrumentation. He reported 82 cases in which results of culture of specimens 
of blood were positive, and in 51 of the cases the infection had followed instru¬ 
mentation of the urethra. Barrington and Wright reported that results of cul¬ 
ture were positive 13 times after 23 urethral manipulations involving 18 
patients. Hyman and Edelman have emphasized the seriousness of coccic sep¬ 
ticemias as compared to bacillary infections of the blood stream. They reported 
13 deaths (68.4 per cent) among 19 patients who had coccic infections after ure¬ 
thral manipulation and only 9 deaths (20 per cent) among 45 patients who had 
bacillary infections after such procedures. The incidence of bacteremia after ure¬ 
thral instrumentation is 10 per cent, according to Powers. More recently, 
Creevy and Feeney carried out blood culture at the end of transurethral 
prostatic resection, and also whenever a severe febrile reaction occurred, in a 
series of 350 patients. Bacteria could be cultured in 45.4 per cent of the speci¬ 
mens of blood. They stated that postoperative infection is the most frequent 
complication of transurethral resection. Meneely reported 2 cases in which bac¬ 
terial endocarditis followed urethral manipulation. McLaughlin and co-workers 
listed the causes of death of 16 patients who died after transurethral prostatic 
resection. Six patients died with septicemia and 1 of these had acute mitral bac¬ 
terial endocarditis caused by Staphylococcus aureus. Biorn carried out blood cul¬ 
ture at the end of transurethral prostatic resection in 106 cases, in 13 (12.3 per 
cent) of which results of culture were positive. Results of culture were negative 
in all cases 48 hours postoperatively. It is apparent that transient bacteremia 
is a common occurrence after urethral manipulation or transurethral prostatic 
resection. 

Acute or subacute bacterial endocarditis occurred 8 times after transurethral 
prostatic resection performed at the Mayo Clinic in the years 1944 to 1948, in¬ 
clusive (table 1). These cases will be reported in some detail. 
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REPORT OF CASES 

Case 1. —^A- 66 year old man was admitted to the Clime on June 12, 1944 
cause of pain in the right knee and symptoms of urinary obstruction. He had 
suffered from rheumatic fever at the age of 19 years. A systohe murmur was 
heard over the precordium; the valve involved was not mentioned. Two infected 
teeth were extracted on June 15, 1944. On June 19, transurethral prostatic re¬ 
section was performed, 12 gm. of tissue being removed. Culture of the unne was 
not done. Chills and fever were noted on the second postoperative day, and con¬ 
tinued until the patient was discharged on July 15, 1944. Blood culture 
produced Streptococcus faecalis on June 22, 1944, and on ten other occasions 
before the patient was dismissed. While the patient was home subconjunctival 
hemorrhages were noted. He received 200,000 umts of penicillin daily from June 
24 to July 15,1944. He also received sulfadiazine and mandelic acid by mouth. 
Sensitivity of the organism to penicillin was not determined. The patient died 
at home in July 1944. The diagnosis was subacute bacterial endocarditis on 
chronic rheumatic endocarditis. 


Tabie 1. Bacterial endocarditis after transurethral prostalic resection 


CASE 

rtzoPEBATivi: 

VALVE INVOLVED 

ACOTE OS. SUBACTOTE 

OEGAKISU 

EESULT 

1 

Hr 

? 

Subacute 

S. faecalis 

Died 

2 


Aortic 

Subacute 

S. faecalis 

Died 

3 

4- 

i Jilitral 

Subacute 

S. faecalis 

Died 

4 

+ 

Aortic 

Acute 

M. pyogenes 

Died 

5 

+ 

Mitral 

Subacute 

S. faecalis 

Died 

6 

+ 

Aortic 

Acute 

S. faecalis 

Died 

7 

+ 

Mitral 

Subacute 

S. faecalis 

Recovered 

8 

+ 

Aortic 

Subacute 

S. faecalis 

? 


Case 2.—K 61 year old man was admitted to the Chnic on Hovember 
23, 1944, complaining of symptoms of urinary obstruction. A cardiac murmur 
was not heard and culture of the urine was not done preoperativel}’-. On Decem¬ 
ber 5, 1944, transurethral prostatic resection was carried out in which 69 gm. 
of tissue was removed. On December 10, after removal of an indwelling catheter, 
the patient experienced a chill and fever. The fever continued until December 
14, but the temperature was normal thereafter until the patient was discharged 
from the hospital on December 22. On December 13 blood culture produced 
Micrococcus pyogenes (Staphylococcus aureus). The patient received penicillin 
by continuous intravenous drip infusion from December 14 to 20. Results of 
blood culture on December 15 and 20 were negative. The patient was dismissed 
from the Clinic on December 26, 1944. He returned on February 14, 1945, com¬ 
plaining of epigastric distress, nausea and weakness of 1 week’s duration. At 
this time an aortic sjwtolic and diastolic murmur was heard. Blood culture on 
February 15, 21 and 24 produced Streptococcus faecalis. The organism was sen¬ 
sitive to between 1 and 10 umts of penicillin per cubic centimeter. The patient 
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was admitted to the hospital, where he continued to have a low-grade fever in 
spite of the fact that he received penicillin by continuous intravenous drip in¬ 
fusion in doses of 100,000 units daily from hlarch 4 to 20. The diagnosis 
was “subacute bacterial endocarditis invoMng the aortic valve due to Strep¬ 
tococcus faecalis.” He was dismissed, but it was not felt that his condition had 
been brought under control. Later he died at home. 

Case 3 .—48 year old man was admitted to the Clinic on February 5, 1946, 
complaining of frequency of urination, nocturia, dysuria and perineal pain. A 
soft systoUc apical murmur was noted. Seven grams of tissue was removed by 
transurethral prostatic resection on March 4, 1946. Secondary resection was per¬ 
formed on March 15, 1946. The convalescence was satisfactory. The patient re¬ 
turned on August 7, 1946, complaining of a slow urinaiy stream. This 
was regarded as the result of contracture of the vesical neck. He also 
complained of some loss of weight, and occasional pain in the left shoulder and 
left side of the thorax not related to exertion. On August 10, 1946, the vesical 
neck contracture was resected; 2 gm. of tissue was removed. Postoperatively, 
the patient had a shaking chill and temperature as high as 104F. He was dis¬ 
missed on August 14, but returned to the hospital on August 16 because of low 
grade fever and lumbar pain. The fever subsided after 4 days’ treatment with 
penicillin in doses of 160,000 units per 24 hours. The patient was discharged on 
August 23 and returned again to the hospital on October 10, 1946. His 
complaints at this time were fever, weakness, loss of weight and a tender area 
over the terminal phalanx of the left middle finger. The heart was enlarged; a 
coarse systolic murmur was heard loudest at the apex and was transmitted to¬ 
ward the axilla. Petechiae were found in the mucous membranes of the mouth 
and in the ocular fundi. Culture of the urine gave negative results at this time; 
however, blood culture carried out seven different times produced Streptococcus 
faecalis. Penicillin was administered from October 17 to November 1 in doses 
of 480,000 units daily. On November 1 the dose was increased to 4,000,000 units 
daily by continuous intravenous drip infusion. At this time the temperature be¬ 
came normal and four blood cultures done at four different times gave negative 
results. On November 28 the use of penicillin was discontinued; on December 3 
and 5 the culture of specimens of blood again produced Streptococcus faecalis. 
The administration of penicillin was started again on December 6, in doses of 
4,000,000 units daily. On December 10 the patient was awakened by a severe 
headache, and he lapsed into coma. He did not move the left arm and 
leg. Death ensued 6 hours later. The organism cultured from the blood was sen¬ 
sitive to penicillin in concentrations between 0.8 and 1.5 units per cubic centi¬ 
meter. Necropsy disclosed subacute bacterial endocarditis caused by Strep¬ 
tococcus faecalis invohdng the mitral valve, which was chronicallj'' thickened. 
There was also a rupture of a mycotic aneuiysm of a branch of the 
right middle cerebral arterjq with cerebral hemorrhage. There were infarcts of 
the spleen and right kidneJ^ 

Case Jf. — Pi. 78 year old man was admitted to the hospital on March 11, 1946, 
complaining of a poor urinarj" stream of 2 years’ duration. In November 
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i44, he had undergone transurethi-al prostatic resection elsewhere. Symptoms 
urinaiy^ obstruction had persisted, requiring urethral dilatations. For 4 weeks 
ior to his admission he had catheterized himself twice daily. Systolic and di- 
;tohc murmurs were heard loudest at the aortic area. On March 13,1946, trans- 
•ethral prostatic resection was performed, with removal of 12 gm. of tissue, 
hich was reported as adenocarcinoma. Fever was noted on the day of 
le operation, and it continued until the death of the patient. Penicillin was ad- 
linistered in doses of 120,000 to 400,000 units daily from hlarch 14 to 18, in- 
lusive. Culture of the urine was not done preoperatively. On March 15 and 17 
2 sults of blood culture were positive for Micrococcus pyogenes (Staphylococcus 
ureus), large numbers of organisms being produced. This organism was not sen- 
itive to penicillin in concentrations of 100 units per cubic centimeter. The pa- 
ient died on March 19, 1946. Necropsy revealed acute vegetative bacterial en- 
iocarditis of the aortic valve caused bj'' Micrococcus pyogenes, calcification of 
he aortic leaflets with extension to the mitral ring, widespread metastatic ab- 
cesses, and coronary sclerosis with a healed posterior basal myocardial infarct. 
Phe mitral valve showed changes of chronic rheumatic endocarditis. 

Case a.—^A. 73 year old man was seen on December 14, 1946, because 
)f sjTnptoms of urinary- obstruction of 3 ymars’ duration. He was found to have 


i coarse systolic murmur at the apex; roentgenoscopic examination of the left 
mricle disclosed it to be enlarged. Culture of the vuine was not done preoper- 
itively. It was suggested that penicillin be administered prophjdactically at the 
ime of surgical treatment; but this was not done. On December 16, 1946, trans- 
irethral prostatic resection was perfoimed and 43 gm. of tissue was removed. 
Convalescence was satisfactory imtil December 23, when fever was noted which 
persisted vmtil the discharge of the patient from the hospital on January^ 14 
1947. Penicillin in beeswax was administered intramuscularlj' from December 23 
to 27, in doses of 300,000 units daily. Sodium mandelate was administered in¬ 
travenously in doses of 15 gm. daily on 4 occasions later in December, with no 
effect on the bacteremia. Blood culture produced Streptococcus faecalis on De¬ 
cember 27 and 30, 1946, and again on January^ 2 and 14, 1947. Culture of the 
urine on January 3, 1947, produced Streptococcus faecalis and Escherichia coli 
Blood culture on January^ 11 gave negative results. Penicillin was again given 
intramuscularly in doses of 1,800,000 rmits daily from January 6 to 13 The di 
agnosis was “subacute bacterial endocarditis on chronic rheuriiatic mitral endo" 
carditis.” The patient died at home approximately 1 month after he had been 
disrmssed from the hospital. Necropsj^ was not performed. 

Case e.—A 63 year old man was admitted to the Clinic’on Alay 19 1947 np 
cause of sj-mptoms of unnary obstruction of 2 years’ dnmtmT. ’a 1 
murmur, loudest at the aortic ar^, was noted over the precordium anJSe 
second aortic sound was absent. Preoperative culture nf 
tiva resate, 0„ May 15. 1947. 30 gm.'et adenlatas proSiS^ 
moved by transurethral resection. A low grade fewr- rr- t j 
operation, and it persisted until his death Blood culti 

duced Steptococcus laeealis. This organisnr 3easi4ive°ta°pe2imn te cT 
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centrations between 1.6 and 3.2 units per cubic centimeter. It was sensitive to 
streptomycin in concentrations between 12 and 25 units per cubic centimeter. 
Penicillin was administered in doses of 320,000 units per 24 hours from May 20 
to 24. Penicillin in doses of 4,000,000 units daily and streptomycin in doses of 
2 gm. daily were administered from May 27 to June 5. Digitalis was also ad¬ 
ministered because of signs of cardiac failure. No petechiae were noted. On May 
27, culture of the urine produced Aerobacter aerogenes. Death occurred rather 
suddenly on June 5, and was accompanied by convulsive dyspnea. It was 
thought to be due to massive pulmonary embolism associated with acute bac¬ 
terial endocarditis involving the aortic valve, the site of calcareous aortic ste¬ 
nosis. 

Case 7.—68 year old man presented himself on November 4, 1947, com¬ 
plaining of difficult urination. In October 1946, he had undergone transurethral 
prostatic resection elsewhere. After this, contracture of the vesical neck had de¬ 
veloped, requiring the passage of sounds at monthly intervals. A harsh systolic 
murmur was heard loudest at the apex. On November 17, the urethra 
was dilated and 7 gm. of tissue was removed by transurethral prostatic resec¬ 
tion. Penicilhn was administered in doses of 160,000 units daily from November 
11 to 22. The patient was dismissed on December 1, after a normal convales¬ 
cence. 

He returned on March 9, 1948, stating that soon after returning home he had 
noted a low grade afternoon fever. Pain in both hips, increased dyspnea on ex¬ 
ertion, orthopnea and shght edema of the ankles also had developed. Three days 
prior to his second admission he had noted numerous petechial lesions over the 
lower extremities. On examination the heart was found to be slightly enlarged, 
and a coarse systolic murmur was heard loudest over the apex, but also over 
the aortic area. The murmur was not transmitted to the vessels in the neck, and 
the second aortic sound was normal. Fading petechiae were seen over the lower 
extremities. Elevation of the temperature to 100.4F in the afternoon was noted. 
On March 10 and 19 culture of the urine produced Escherichia coh; on March 
19 and 22 blood culture produced Streptococcus faecalis. This organism was sen¬ 
sitive to penicillin in concentrations between 1.5 and 3.0 units per cubic centi¬ 
meter. Penicillin was administered by continuous intravenous drip infusion 
from March 20 to 23 in doses of 1,000,000 units daily. This dose was increased 
to 10,000,000 units daily on March 24 and the dose was continued through April 
8 . On April 4 the patient had noted pain found to be caused by embolism in the 
palm of the left hand. After the institution of penicillin therapy the fever grad¬ 
ually subsided. Results of blood culture done on 8 occasions were negative from 
March 24 to April 26. The patient was again seen in February 1949, at which 
time he did not have S 3 Tnptoms such as those recorded previously. The diagno¬ 
sis was “subacute bacterial endocarditis of the mitral valve superimposed on 
chronic rheumatic mitral endocarditis.” 

Case 8 .—A 68 year old man was seen in November 1948, complaining 
of sjmiptoms of urinary obstruction of 2 years’ duration. A harsh systolic mur¬ 
mur was heard loudest at the aortic area, and was transmitted to the vessels of 
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the neck. The intensity of the aortic second sound was decreased, and a thrill 
was felt at the aortic area. Preoperative culture of the urine was not done. A 
large vesical calculus was removed by suprapubic cystostomy on December 4, 
1948 (fig. 1). On December 14 transurethral prostatic resection was performed, 
with the removal of 39 gm. of tissue. Procaine penicillin was administered in 
doses of 300,000 units intramuscularly once daily from December 15 to 19. The 
patient was dismissed from the hospital on December 24, aftei an uneventful 
convalescence. 

Because of mild dysuria the patient returned on December 29 for lavage of 
the bladder; this was done again on January i , 8 and 10, 1949. The patient fiist 
noted afternoon fever on Januar}^ 8 and this fever continued until he re-entered 
the hospital on January 18. Other sjTnptoms noted were pain in the neck, chest, 



Fig. 1. Clinical and laboratory data: subacute bacterial endocarditis after transurethral 
prostatic resection in case 8. 


shoulders and fingertips. Splinter hemorrhages also were noted at the time of 
this re-admission, and blood and urine cultures produced Streptococcus faecalis 
on January 18. This organism was not inhilnted by streptomycin in a concen¬ 
tration of 25 micrograms per cubic centimeter. It was sensitive to penicillin in 
concentrations of 1.6 units per cubic centimeter and aureomycin in concentra¬ 
tions of 1.5 micrograms per cubic centimeter. Aureomycin was administered by 
mouth in doses of 4 gm. per 24 hours from January 20 to 25. On the latter date 
the dose was reduced to 3 gm. per 24 hours and was continued from January 
20 to Tebmary 10 . Results of blood culture were negative on January 94 and 
and Februaiy 1, 7 and 14. On Febmarj^ 24, 25 and 28 blood culture" again 
produced Streptococcus faecalis, and splinter hemorrhages again were noted 
Aureomycin once more was given orally in do=:es of 3 P-m rlomr t -n “ 

.0 .,5, Re,„,.s c„U.,le 
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March 26 and 29 blood culture again produced Streptococcus faecalis. Urine cul¬ 
ture had given consistently negative results after January 27. Penicillin was 
then administered by continuous intravenous drip infusion in doses of 8,000,000 
units per 24 hours from March 30 to April 20. The total dose of penicillin was 
168,000,000 units. Fever invariably disappeared and the patient’s general con¬ 
dition improved when he received either aureomycin or large doses of penicillin. 
The content of penicillin in the blood was 32 units per cubic centimeter on April 
1. The diagnosis was “calcareous aortic stenosis and subacute bacterial endo¬ 
carditis involving the aortic valve.” 


COMMENT 

There were 8 cases of bacterial endocarditis (table 1), in 2 of which the dis¬ 
ease was acute and in 6 of which it was subacute. An organic t 3 '^pe of 
heart murmur was heard preoperatively in 7 of the 8 cases. The mitral valve 
was involved in 3 cases, the aortic valve in 4 cases, and the valve involved was 
not determined in 1 case. Streptococcus faecalis was the causative organism in 
7 cases and Micrococcus pyogenes (Staphylococcus aureus) was demonstrated in 
1 case. Six of the 8 patients died either in the hospital or soon after returning 
home. One patient was well 10 months after dismissal, and at the time of this 
report it was too early to evaluate the result of treatment in 1 case. Only 1 pa¬ 
tient of this group received antibiotic agents prophylactically, and that patient 
received such an agent in inadequate doses, considering the resistance of the 
organism found. Necropsy was carried out in 2 of the 3 patients who died in 
the hospital; this examination was not carried out in the 3 who died at home. 

The incidence of bacterial endocarditis after transurethral prostatic resection 
is relativelj’' low. The disease has occurred only 8 times, to our knowledge, after 
approximate^ 7,000 operations during the 5-year period from 1944 through 
1948. The possibility of the occurrence of this complication is always present 
in anj^ case in which urethral instrumentation is done and in which valvular 
heart disease is present. 

The incidence of bacteriuria is high among patients who have obstruction of 
the vesical neck. The organisms most commonly found in the urinary tract are 
Escherichia coli, Aerobacter aerogenes, Proteus ammoniae. Pseudomonas aeru¬ 
ginosa, Micrococcus pyogenes (Staphylococcus aureus) and Streptococcus fae¬ 
calis. If bacteremia occurs in 45 per cent of the patients postoperati^’ely 
as reported bj’^ Creevy and Feeney, there would seem to be a fertile field for the 
development of bacterial endocarditis, especially in those patients having 
scarred heart valves. In our experience, the organisms most commonly causing 
fatal complications are Streptococcus faecalis and Micrococcus pj’^ogenes. Both 
these organisms usuallj^ are highh’’ resistant to treatment with ordinary" doses 
of penicillin or streptomj'cin. Aureomj’^cin, however, is an antibiotic which is 
verj' effective against both these cocci. It seems logical to use aureomjwin pro- 
phjdacticallj' before and after transurethral prostatic resection for patients who 
have e\'idence of chronic endocai'ditis. This is tiaie whether the ^^ahudar le.sion 
has a rheumatic or a degenerative basis, as maj' be the case in calcareous aortic 
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Stenosis. The exact dose of aureomycm when it is used prophylactically in such 
instances has not been determined. We have been using a dose schedule of 1 
gm. of the antibiotic everj' 8 hours, beginning 9 hours prior to operation and 
continuing until the catheter has been removed peimanently. Glaser and his 
co-workers have demonstrated that the administration of large doses of peni¬ 
cillin for 24 hours prior to dental exlraction caused a significant decrease in the 
incidence of bacteremia after this operation, but failed to prevent it in a large 
number of cases. A similar situation may well exist in respect to the use of au- 
reomycin prophylactically before transurethral prostatic resection. Xevertheless, 
it would seem to be worth while to cany out this program for patients with val- 
^vllar heart disease who undergo prostatic resection. 

During the same 5 - 3 -ear period a total of 70 patients who underwent trans- 
uretlnal prostatic resection were found to have vah-ular heart disease. Of the 
8 patients with bacterial endocarditis concerned in this paper 7 were known pre- 
operatively to have vah-ular lesions. Thus the apparent frequency of occurrence 
of bacterial endocarditis in patients with i-ahTilar lesions was 7 of 70, or 10 per 
cent. 


suiulart 


Bacterial endocarditis occurred 8 times after transurethral prostatic resection 
during the o-A'ear period from 1944 through 1948. During the same period about 
7,000 such operations were carried out, gii-ing an incidence for bacterial endo¬ 
carditis of about 1 case per 1,000 operations. 

Bacterial endocarditis was noted 7 times after transurethral prostatic resec¬ 
tion performed for 70 patients vith known vahmlar heai’t disease, and only once 
in a patient who had no demonstrable vahmlar lesion. 

Streptococcus faecalis or yiicrococcus p 3 -ogenes (Staphi-lococcus aureus) was 
the pathogenic organism in all cases of bacterial endocarditis. 

It would seem logical to administer aureom 3 -cin prophylactically before and 
after transurethral prostatic resection to all patients who have vahadar heart 
disease. 
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URETHRAL DIVERTICULA IN PARAPLEGICS 

VIRGIL A. PATE, JR. and R. CARL BUNTS 

From Ihe Urologic and Paraplegic Sections, McGuire Veterans Administration Hospital, 

Richmond, Va. 

Diverticula of the urethra are of fairD common occurrence in the female, but 
survey of the literature has revealed a limited number of cases in males. A total 
of 197 male cases has been found (table 1), although there are probably others 
recorded, as veil as many not reported. Classification of these cases discloses that 
102 of the diverticula vere situated in the anterior urethra, 57 of these being of 
congenital origin while 45 were acquired. Diverticula of the posterior urethra 
accounted for 95 of the total number with only 6 being congenital in origin, the 
remaining 89 having been acquired. 

Twent 3 ^ eight additional cases, all acquired diverticula of the anterior urethra, 
have been found in male paraplegics at this hospital, and discussion will be di¬ 
rected chiefly toward this series of cases. 

ETIOLOGY 

iN'Iost investigators have held that acquired diverticula of the anterior urethra 
develop on the basis of one or a combination of two factors: 1) obstruction, and 
2) destruction of the urethral wall (by inflammation or trauma). The cases pre¬ 
sented within this report can probably be explained on the latter basis since 26 
of the 28 give a definite histor}'’ of peri- (para) (sub) urethral abscess. In addition, 
all have probably been subjected to trauma of some degree incident to urethral 
instmmentation. 

All of the 26 patients with urethral diverticula who had peri-urethral abscesses 
were on urethral catheter drainage at the time the abscess developed. Four oc¬ 
curred within a few days following the institution of urethral catheter drainage; 
one developed after 2 weeks’ time; the remainder occurred between 2 and 17 
months later; the average being 4§ months. Eleven of these abscesses drained 
into the urethra, 2 were subjected to incision and drainage, and 13 ruptured to 
the outside. Of the latter 13 cases, 9 developed persistent urethral fistulas and 6 
of these underwent surgical excision. Only 3 of the 26 patients had recurrent 
peid-urethral abscesses. 

In addition to the 26 abscesses which developed into diverticula, 28 other para¬ 
plegic patients without evidence of diverticular formation have given a histor}' 
of peri-urethral abscesses, making a total of 54. There have been 402 patients 
admitted to this paraplegic service, thus ghdng an incidence of 13.4 per cent for 
peri-urethral abscesses. However, in fairness to the present sj^stem of caring for 
paraplegics in centers, it can be stated that only 23 of the 54 patients developed 

Published with the permission of the Chief Medical Director, Department of ^Iedicine 
and Surgery, Veterans .4dministration. who assumed no responsibility' for the opinions ex¬ 
pressed or the conclusions drawn by the authors. 

Read at annual meeting, Mid-.A.tlaiitic Section, .-American Urological Association, .Vt- 
hantic City, X. J., March 31, 1019. 
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their abscesses uhile patients on this seri-ice, an incidence of 5.7 per cent which 
does not compare unfavoiably nith those statistics of 5.0 per cent and 8.5 per 
cent reported from other paraplegic sendees. In another paraplegic center Bors 
found an incidence of 5.7 per cent for peii-urethral abscesses associated with 
secondarA^ urethral fistula and 0.7 per cent for peri-uiettual abscesses without 

Table 1. Feported cases of urelhral diverticula* 


\rTHOR 


Sisk, I R 
Keugebauer, F 
Huddj, G T 
Castro 

Rabmovic, kl 
iMuller, A 
Nicholson, B B 
Tedenot and Sinneseal 
Lowslej and Gutierrez 
Epstein, G E 
Salleros and Vilar 
Mouatt, T B 
von der Becke 
McKaj and Colston 
Alcock, N G 
Ta^eres et al 
Astenades, T 
Ternovsk^, S 
Langer, E 
FrontZj tV 
Ritter and Leidel. 

Sosin, J 
Chvalla. R 
Waugh, J R 
Carlton, C H 
In\m, tv R 
Kavajama, \ 

Bloch, G 

LeComte and Herschman 
Campbell, M F 
Rocz, 

Clark. J B 
Kretschmer, H L 
Casini, 4 
Sliafman, S 4 
Re\oir, J 
Tagariello. P 
de la Pena 4 
G.authicr and G.uct 
Dozsa, E 
.tlitrofanoi, P p 
I'erson and .lorgcnsen 


D\TE 


i 1924 
j 1924 

1925 

1926 

1927 
1927 
1927 

1927 

1928 
1928 
1928 
1298 

1928 

1929 
1929 

1929 

1930 
1930 

1930 

1931 
1931 
1931 

1931 

1932 
1932 
1932 
1932 

1932 

1933 
1933 
1933 
1936 
1936 

1936 

1937 

1937 
I 1937 
' 1938 

193S 
I 1938 

1938 
1938 


WTERIOR TIRETSR.A. 

POSTERIOR IFRETHR\ 

Total 

Congenital 

Acquired 

Congenital 

Acquired 



1 



1 

1 




1 


1 



1 

1 




1 

2 




2 


1 



1 


2 



2 


1 



1 

29 

14 


72 

115 




1 

1 




2 

2 

1 


1 


2 


1 



1 

1 

5 


3 

9 



1 


1 



1 


1 


1 



1 

1 




1 


1 



1 

1 




1 


1 



1 



1 


1 

2 




2 


1 



1 


1 



1 


1 



1 

1 




1 



1 


1 

1 



3 

4 


2 



2 

1 3 

1 



4 




1 

1 

1 









1 

1 

1 


1 

2 





1 

1 



1 

1 

1 

1 

1 ! 


1 

1 


1 


1 

1 1 

1 i 


1 

1 

1 

1 

2 

t 
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Table \~Conlinued 


AUTHOR 

DXTE 

AVTERIOR URETHRA 

POSTERIOR URETHRA 

Total 

Congenital 

Acquired 

Congenital 

1 Acquired 

Geiringer and Zucker 

1 

1 1939 

1 




1 

Nichita, et al. 

1939 

1 




1 

Kini, M. G. 

1939 




1 

1 

Kolbenhcyer, Z. 

1940 




2 

2 

Temporal, A. 

1940 

2 




2 

Seymour, G. C. 

1941 


1 



1 

Delgado, R. 

1942 

1 




1 

McGavran 

1 1942 


2 



2 

Fagerstrom, D. P 

1943 


2 



2 

Rioseco and Varga.s 

1944 

1 




1 

Trafton, H. M. 

1945 




1 

1 

Chiodin and Litmanovich 

1946 

1 




1 

Zide and Siegel 

1946 


1 



1 

Knox, W. G. 

1947 

1 




1 

Repman and Warren 

1948 


1 



1 

Pate and Bunts 

1949 


28 



28 



57 

73 

6 

89 

225 


* Lowsley and Guitcrrcz in a most comprehensive survey in 1928 collected 109 cases to 
which they added 6 of their own. In that series, original authorship of the collected cases 
was listed. Assistance of Dr. Lowsley and Dr. Alfonso Davalos in classifying those cases is 
gratefully acknowledged. 

Many cases are encountered more than once in the literature, having been used by 
various authors to illustrate the particular phase of the problem in which they were in¬ 
terested. In such instances, insofar as possible, original authorship has been noted. In a 
few cases classification as to etiology is probably debatable. 

fistulas. Of the 26 cases with diverticula that have a histoiy of peri-urethral 
abscesses, onlj’^ 3 developed their abscesses while on this service. vSo many ure¬ 
thral complications might speak against urethral catheter drainage. However, 
we believe that through the use of thoroughly trained technicians, adequate irri¬ 
gation (including tidal drainage), and the use of small Fole 5 '^ catheters which are 
changed frequentljq the complications will not be prohibitive. AVe, as well as 
most other urologists, also believe that in spite of the relativelj’' high incidence 
of peri-urethral infection, much more is gained by the early establishment of 
proper bladder function by urethral drainage than is lost b}"" a local complicating 
condition that can be corrected without too much difficulty in most cases. 

AA’^hj^ 26 of the 54 abscesses should develop into diverticula while the I'emaining 
2S resolved or obliterated without causing a urethral defect is not entire^’' clear. 
Fagerstrom’s theory of neurogenic dysfunction might plaj’^ a part. However, neu¬ 
rological study has revealed no general pattern to substantiate this. The spinal 
cord pathology in all cases was traumatic in origin and the levels of injuty were 
located between C4 and L2, the majority being in the midthoracic region. The 
levels of injiny were essentially the same in the group of peri-urethral abscesses 
which did not develop diverticula. It would seem that whether or not a divertic- 
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ulum formed would depend almost solely upon the degree and extent of suppu¬ 
ration, destruction of tissue, and scar tissue replacement. The chief neurogenic 
element is probably that factor which results in tissue demtalization and poor 
healing response, as obseiwed so frequently in the decubital ulcers of these unfor¬ 
tunate patients. __ 

Other factors in the etiologj’- were considered. The ages varied from 21 to oo 
with an average age of 29. Twentj’’ six of the patients were of the uhite lace 
while 2 were Negroes, this racial distribution paralleling the admissions to the 
paraplegic wards. In no case was a urethral stricture found. Calculi were not 
considered a causative factor except in possibly 1 case. Other etiologic possibili¬ 
ties are deAuces for urinaiy control such as incontinence clamps and various types 
of urine receptacles that might result in obstruction to urinaiy outflow. One of 
the latter, referred to by patients as a “Texas Special” consists of a latex condom 
taped over the penis ndth the distal end of the condom being perforated and 
taped over rubber tubing. Aside from the eidl of vascular changes in the penile 
tissues from strapping too tightly inth adhesive tape, some degree of obstruction 
could result from the taping and/or the twisting of the redundant latex condom. 
Also considered was the prolonged maintenance of the rim of a metal urinal 
against the floor of the urethra in the penoscrotal area. On the basis of carefull}’’ 
taken case histories, none of these agents were found to be at fault in the primary 
formation of the diverticula except in probably 1 patient (case 8). It is conceivable 
that by continuous application they could veiy easily act as an obstructive factor 
which would promote enlargement of the urethral diverticula once it were formed. 
However, even this theoiy could not be substantiated. In the single case excep¬ 
tion cited this patient noted the development of a progressivelj’- enlarging peno¬ 
scrotal mass after wearing an incontinence clamp for several months. Examina¬ 
tion endoscopicalljq roentgenographically and at operation revealed a fusiform 
urethral dilatation extending from the anterior scrotal margin almost to the 
external sphincter. However, the dilatation was incompletely divided into three 
near equal segments by a pseudosphincter between the middle and proximal one 
thirds and by a partial diaphragm between the middle and distal one thirds. These 
anatomical findings would not be expected if the dilatation was purely the result 
of obstruction (as from an incontinence clamp). 


P-ATHOLOGY 

The excised diverticula have all been examined histological^’- and the patho¬ 
logic findings are rather uniform throughout all sections (fig. 1). 

The normal pseudostratified columnar epithelium of this portion of the ante¬ 
rior urethra undergoes squamous metaplasia to become frankly epidermoid with 
varjnng degrees of keratinization. The spong}- tissue shows marked replacement 
by fibrosis with obliteration of normal blood spaces but with proliferation of 
small thin wall blood vessels. The normal urethral glands cannot be identified. 
Occasional small foci of round cell infiltration are noted. The albueinea laver is 
diickened by fibrosis. Sections stained according to Van Gieson’s technique 
demonstrate a lo.«s of smooth muscle fibers. ^ 
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The relationship of co-existing pathologic conditions of the genito-urinaiy 
tract is difficult to evaluate in paraplegics. However, one lead that seems signifi¬ 
cant is the presence of vesico-ureteral reflux. The mechanism of production of 
this pathological condition in paraplegics is not well defined. Xeurogenic dys¬ 
function interfering with nonnal ureteral peristalsis has been advanced as an 
etiologic basis for vesico-ureteral reflux, but it is not eas 3 ^ to correlate such a 
theory with the high percentage of cases showing unilateral reflux (63 per cent 
in our series of 39 cases). We favor a theorj'^ of prolonged infection involving the 



Fig. 1. .1, tissue from normal urethra. B, tissue fiom urethral diverticulum 

intramural portion of the ureter and resulting in a fibrotic rigiditt' that destroj's 
the nonnal ureterovesical vahmlar action. 

Of 114 paraplegics examined bj’ cj'stogram, 39 patients (33 per cent) have 
shown x-rat' evidence of vesico-ureteral reflux. Of the 28 cases of urethral divertic¬ 
ula herein reported, 10 patients (26 per cent) were found to have reflux. Four of 
these patients (cases 3, 5, 8 and 12) with long standing unilateral vesico-ureteral 
reflux have shown a lo«s of such reflux (2 to 12 months) following surgical correc¬ 
tion of their urethral diverticula. Relief of ob'=tinction to voiding by the operation 
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is discounted because 3 of these 4 patients were on constant urethral catheter 
drainage before and after cystograms taken during the preoperative period had 
showed reflux, as well as in the postoperative period when they showed loss of 
reflux. Elimination of infection by the preliminary drainage and by excision of 
the diverticulum seems a more plausible explanation, but this too may be ques¬ 
tionable. 

One patient (case 15) with bilateral ureteral reflux died of pulmonary tubercu¬ 
losis before a postoperative film was made. Two other cases with bilateral ureteral 
reflux are dead. One of these (case 16) had a large dii^erticulum while the other 
(case 27) had a well developed lesion, neither having undergone urethral divertic- 
ulectomy. Four other cases with urethral diverticula and unilateral vesico-ure- 
teral reflux (cases 21, 22, 23 and 24) have refused surgical interference. 

Of course, no conclusions can be drawn from this small number of cases. 
However, the loss of vesico-ureteral reflux in the 4 postoperative cases was 
thought significant enough to be mentioned. 


SYMPTOMATOLOGY AKD DIAGNOSIS 


The most common objective and subjective symptom of urethral diverticula 
is the presence of a mass, which usually fills at the onset of micturition, and at 
the conclusion of the act may empt 3 ’' or the contents maj’^ be manuallj’’ expressed. 
Other urinaiy sj'mptoms consist of freqiiencjq dj'suria, P 5 mria, incontinence, 
prolongation of urination, tenesmus or vague pains. Pressure of the diverticulum 
against the urethra maj"^ cause difficulty in voiding and partial or complete reten¬ 
tion. A persistent urethral discharge is not infrequent and rarelj’' uretbrorrhagia 
is a warning sign. S 3 "stemic s 3 nmploms ivith chills and fever ma 3 ’’ result from a 
badly infected diverticulum. Attention ma 3 '' be directed toward calculi within 


the sac. Bizarre sexual s 3 Tnptoms at times predominate and sterilitj’^ caused b}^ 
improper ejaculation has been the indication for ini^estigation. Of course, there 
may be a complete lack of s 3 Tnptoms if the sac is of small size and empties well. 

It can be readily understood that in paraplegics who are heirs to imstable 
urinary control, drainage tubes, urosepsis, etc., that such s3TOptomatology is 
minimized, overshadowed and difficult to evaluate. Our attention was first fo¬ 
cused upon this condition in paraplegics after 2 patients had noted a mass at the 


penoscrotal junction, again when 2 diverticula had been found on routine 
cysto-uretbroscopy and after another was discovered during excision of a urethral 
fistula. After establishing the history of penoscrotal abscess in these cases, all 
patients with a history of peii-nretliral abscess or severe urethral infection irere 
surveyed for the presence of diverticula. During routine cysto-urethrbgraphy 
which was being conducted on this service in connection with a separate stud 3 ^ 
directed toward establishing the incidence, etiology and treatment of imsico- 
ureteral reflux in paraplegics, additional diverticula were disco\-ered. Others were 
found by routine cysto-urethroscop 3 L Eight of the 28 patients were aware of a 
mass. In 9 cases a mass was detected by examination of the patient while voidin"- 
and immediately afterwards. In the remaining 11 cases, due to an inability to 
void, etc., diagnosis was originally established by other means. Urethroscopic 
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examination confinned the presence of the diverticula in all cases. In the large 
majority of diverticula, a vide neck was obser\’^ed, which is in keeping ivith the 
pathogenesis. Onty in the larger diverticula was there evidence of poor drainage 
as manifested by the presence of purulent fluid and inflammation of the lining 
epithelium. 


treatment 

The folloAving methods have been used singly or in combination in the treat¬ 
ment of urethral diverticula; 

a) Expectant: Occasionally small, asymptomatic diverticula are encountered 
and at times these are better left alone. 

b) Xonoperative: The patient may be instructed in manual compression of the 
sac to prevent stagnation of urine. Irrigations and instillations of various anti¬ 
septic agents have been used, as well as urethral dilatations. These measures are 
purely palliative. 

c) Operative: Enlargement of the neck of the diverticulum transurethrally 
or suprapubically has been reported as successful in a few cases, particularly in 
diverticula of the posterior urethra. However, although this procedure may pro¬ 
mote better drainage, it does not eliminate entirel}^ a basic anatomical alteration 
and careful follow-up is necessarj’^ to detect any progression in size, persistence 
of infection, or formation of calculi. Plication of the bulbocavernosus muscle 
to furnish support for a weakened urethral wall has been tried in 1 case as the 
sole form of treatment and failed. Invagination of the sac into the urethra has 
been advocated as a means of repair, but Kretschmer has aptly noted that due 
to the possibiUt}’’ of obstruction from the invaginated tissue, only veiy small di¬ 
verticula could be treated in this manner. The treatment of choice is surgical 
excision of the sac with plastic repair of the urethra. In such an operative pro¬ 
cedure diversion of the urinarj'^ stream is highlj" desirable if not almost man- 
datorjL 

Being aware of the latent or active infection in the urine of paraplegics and 
of their poor healing response, and having had some experience in attempting 
to close their almost intractable penoscrotal urethral fistulas, we approached 
this problem of urethral diverticula with some hesitancy and with considerable 
doubt as to what treatment, if any, Avould be best for the patients. In idew of the 
fact that practically all of the diverticula opened into the urethra b}'^ a wide 
orifice, it was believed that perhaps there would be good drainage and no compli¬ 
cations would ensue. However, it soon became apparent that in some cases the 
diverticula wei'e steadily and even rapidly increasing in size. Also some were 
found to be grossly infected and obstructive in nature. In paraplegic patients 
due to the manj* known and unknown factors involved in upper urinarj’^ tract 
changes, it is somewhat difficult at times to sa 5 ’^ dogmaticallj' what the pathogene¬ 
sis is. However, recognizing at least the concomitant occurrence of upper 
urinary tract changes with the urethral diverticula, it was thought that surgical 
intervention was indicated certainlj- in those diverticula which were progressing 
in size and showing signs of gross infection. iSIanj' of the patients developed 
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these indications even while on continuous urethral catheter drainage, as exem* 
plified by case 16. '^'hile this patient unfortunately refused surgical treatment 
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examination confimied the presence of the diverticula in all cases. In the large 
majority of diverticula, a wide neck was observed, which is in keeping with the 
pathogenesis. Only in the larger diverticula was there evidence of poor drainage 
as manifested by the presence of purulent fluid and inflammation of the lining 
epithelium. 


TREATMENT 

The following methods have been used singly or in combination in the treat¬ 
ment of urethral diverticula: 

a) Expectant: Occasional^ small, asymptomatic diverticula are encountered 
and at times these are better left alone. 

b) Nonoperative: The patient may be instinicted in manual compression of the 
sac to prevent stagnation of urine. Irrigations and instillations of various anti¬ 
septic agents hai'^e been used, as well as urethral dilatations. These measures are 
purely palliative. 

c) Operative: Enlargement of the neck of the diverticulum transurethrally 
or suprapubically has been reported as successful in a few cases, particularly in 
diverticula of the posterior urethra. However, although this procedure may pro¬ 
mote better drainage, it does not eliminate entirely a basic anatomical alteration 
and careful follow-up is necessary to detect any progression in size, persistence 
of infection, or formation of calculi. Plication of the bulbocavernosus muscle 
to furnish support for a weakened urethral wall has been tried in 1 case as the 
sole form of treatment and failed. Invagination of the sac into the urethra has 
been advocated as a means of repair, but Kretschmer has aptl}'' noted that due 
to the possibilit}" of obstruction from the invaginated tissue, only very small di¬ 
verticula could be treated in this manner. The treatment of choice is surgical 
excision of the sac with plastic repair of the urethra. In such an operative pro¬ 
cedure diversion of the urinary stream is highh' desirable if not almost man¬ 
datory. 

Being aware of the latent or active infection in the urine of paraplegics and 
of their poor healing response, and having had some experience in attempting 
to close their almost intractable penoscrotal urethral fistulas, we approached 
this problem of urethral diverticula with some hesitancy and with considerable 
doubt as to what treatment, if an 3 ’^, would be best for the patients. In view of the 
fact that practicallj’’ all of the diverticula opened into the urethra b 3 ^ a wide 
orifice, it was believed that perhaps there would be good drainage and no compli¬ 
cations would ensue. However, it soon became apparent that in some cases the 
diverticula were steadil 3 ’' and even rapidl 3 ’' increasing in size. Also some were 
found to be grossb’ infected and obstructive in nature. In paraplegic patients 
due to the man 3 " known and unknown factors in^mlved in upper urinary tract 
changes, it is somewhat difficult at times to sa 3 ' dogmatical^ what the pathogene¬ 
sis is. However, recognizing at least the concomitant occurrence of upper 
urinaiA- tract changes with the urethral diverticula, it was thought that surgical 
inteiwention was indicated certainly in those di-cei-ticula which were progressing 
in size and showing signs of gross infection. iMan 3 ' of the patients developed 




Fig. 2. Cases 1, 2 and 3 (register Xos. lS-216. 10-103. 160i. .-I. preoperative; B, post¬ 
operative. Diverticulum in case 1 had capacity of 1-50 cc. Cases 1 and 2 are 1 vear post- 
ojierative and are voictog trith no residual. Case 3 still has urethral catheter due to in¬ 
ability to void, but vesico-ureteral reflux present for more than a year has notv disappeared 
(not shovm' 


until too late, observation of the case showed the fatal results that may occur 
from this entin- and its complications when allowed to progress tvithout proper 
treatment. 
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Since manj^ of the patients had previously undergone prolonged suprapubic 
drainage and manj'^ alreadj^ had varying degrees of phj'^siologic and pathologic 
vesical changes, and as the diverticula were situated in the anterior urethra, di- 



Fig 3. Cases 4, 5 and 6 (register Xos 144 , 7474,16-767) .4 , preoperative, 5, postopera¬ 
tive. Indication in case 4 i\as persistent gross infection in sac along with renal insufficiencj' 
Unilateral vcsico-urcteral rcflu\ present in case 5 for 10 months has been absent since erad¬ 
icating infected diverticulum Photograph of pathologic specimen substitutes for preopera¬ 
tive film in ease 6 

version of urine was accomplished whenever possiltle b}’’ perineal urethrostomy. 
This drainage with local irrigations of the diverticulum, uiethra, and bladder 
with antiseptic and antibiotic solutions was continued until the most favorable 
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nreoDemlive condition teas attained. Anemia or hypoprotcinemia tvhen present 
Ls cometed. Dm-ing the immediate preoperative phase, snlfonam.des and ant,- 



Fig. 4. Cases 7. S and 9 (register Xos. 130. 10-3SS. 112). .4. preoperative; B. 
postoperative. All are notv voiding with negligible residual. Case S gave no definite history 
of peri-urethral abscess but noted mass after using incontinence glamp for several months. 
Xote absence of reflux post operatively. 


biotics were used to combat infection. Stilbestrol was administered to prevent 
penile erections. 

Operative procedure is facilitated by the introduction of a 24F Foley catheter 
into the anterior urethra and inflating the bag within the diverticulum, thus dis¬ 
tending the latter to near its capacity. A longitudinal incision is made over the 
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bulge, including if present any scarring resulting from healed ostia of old urethral 
fistulas. The incision is extended through the subcutaneous fascia and Buck’s 
fascia, these layers being dissected from the diverticular sac and at the same time 



Fig. 5. C.^ses 10, 11 and 12 (register Nos. 128, 3931, 5071. A, preoperative; B, postopera¬ 
tive. .411 of these cases are now voiding with verj' little or no residual urine. Case 12 had 
not been able to void since injury despite two transurethral resections, and unilateral 
vesico-ureteral reflux noted for 1 year preaperativcly has now disappeared. 

dissecting free any fibrous tracts remaining from urethral fistulas. The diverticu¬ 
lum is freed on each side and proximally and distally to its connection with the 
urethra. The sac is incised longitudinally between points where the urethra is of 
noi-mal caliber, .\fter deflation of the Foley bag, the sac is trimmed on each side, 
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leaviBg enoRgli lu-etlira to close over the 24F catheter v-ithout undue tension. 
Closure is then performed in layers isnth interrupted sutures, avoiding penetra¬ 
tion of the urethral mucosa and being careful to invert this stmctme Before 
suturing the superficial layers, any redundant tissue is excised to afford better 



V ^',“0 (register Xo 4977), preoperative; B, postoperative. Case 14 (register 

Ao 13-121), A shows calculus m urethral diverticulum on plain film- B urethrogram- C 
postoperative film Case 15 (register Xo 8322) is preoperative film on paraplegic who died 
of pulmonary tuberculosis before postoperative film could be obtained but nec¬ 
ropsy shov,ed successful repair of urethra. ’ 


support. A slip of rubber dam is left down to the urethra to serve as a drain for 
24-48 hours. The 24F Foley catheter is leplaced by an 18F soft rubber catheter 
to act as a splint for 72 hours. A pressure dressing elevates the penis toward the 
abdominal wall. 
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Suture materials varied between fine chromic catgut, cotton and combinations 
of these with fine, stainless steel wire. In 2 of the larger diverticula (cases 1 and 
10), cotton suture was used throughout, including closure of the urethra. Onl}" 
3 of the operated cases can be said to have healed completely by first intention 
and in these 3 cases (cases 1, 7 and 9), cotton was the sole suture material used. 
However, in our experience, the type of suture material was found to influence 
the end results little if any and more stress should be placed upon such basic 



Fig. 7. Case 16 (register Xo. 506). A, urethrogram. May 1947; B, urethrogram, April 
194S; C, photograph .April 1948. Patient, wounded February 1, 1944, was maintained con¬ 
stantly on urethral catheter drainage. In January 1946, penoscrotal abscess incised and 
drained and urethral fistula resulted. Fistula persisted until excised in September 1946. 
While voiding around cathether in March 1947, patient noted mass size of marble. Di¬ 
verticulum gradually progressed in size and became chronically infected while vesico¬ 
ureteral reflu.x, renal insufficiency and general debility developed. He persistently refused 
surgical treatment, even diversion of urinary stream. Attempts b}' patient to keep di¬ 
verticulum empty by manual expression resulted in severe contusions, so for a short time 
the expedient of two catheters were tried, one in diverticulum and one in bladder. Finalb' 
diverticulum progressed in size to a capacity of 200 cc and then patient would permit cath¬ 
eter in div'erticulum only, voiding into sac and urine draining from latter through cathe¬ 
ter. Finally on April 23, 1948, permission w.as granted to perform perineal urethrostomy 
preparator.v to diverticulectomy. While undergoing this form of drainage, patient left hos¬ 
pital against medical advice and his general condition upon return contraindicated sur¬ 
gery. Patient expired on July 20, 1948, and included among post mortem diagnoses were: 
hydronephrosis, hydro-ureter, bilateral; chronic atrophic pyelonephritis; and generalized 
amyloidosis. 

surgical concepts as gentle handling of tissues, careful dissection and meticulous 
attention to hemostasis. 

Infection with drainage from the wound was the cause of greatest concern in 
the immediate postoperative period. Despite some published reports to the con- 
traiy, we have foimd sterility of the urinarj' tract in paraplegics a ven- difficult 
state to achieve. Already referred to is the fact that 011 I 5 ' 3 cases healed per 
primam. However, there were no wide separations of the incisions and in most 
cases the drainage was of a seropurulent type. Six of the cases drained urine 
through the operative site at one time or another and 3 of these cases (cases 3, 5 
and G) required siu'gical excision of an urethral fistula post operatively. One case 
(case 41 developed a large hematoma in the operative area after removal of the 
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drain on the second postoperative day and required evacuation of the clots ivith 
packing. In general, frequent surgical dresings and a generous amount of pa¬ 
tience on the part of both surgeon and patient resulted in satisfactory' end results. 
Streptomycin administered in large doses was found to be verj' effective in reduc- 
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Fig 9. Cases 23 to 2S (register Xos I7-20S, 147, 7424, 143, 151, 12-055) in varying stages 
of surgical repair or under continuous observation. Xotc vcsico-ureter.il reflux in cases 
23, 24 and 27. 


Thirteen of the patients underwent perineal uiethrostomy. The long continued 
piesence of the tube and the presence of secondaiy infection resulted in the for¬ 
mation of a vciy rigid, fibrotic tiact. The reluctance of supiapuhic cystostomy 



TTRETHRAIj Dn’ERTICUEA IK PARAPLEGICS 


123 


tracts in paraplegics to heal spontaneously has pre%-iously been reported. In spite 
of urethral catheter drainage there occurred some leakage of unne through the 
perineal tract. The proxiinity of the sinus to the anus coupled with the poorly 
controlled bowel habits of these patients contributed to infection. Although the 
tract was curretted and other local treatment instituted, the fistulas failed to 
heal in a majority of the cases. Therefore a policy of surgical closure was adopted 
in all cases undergoing perineal urethrostomj’'. As soon as it was determined that 
the diverticulectomy wound was well healed, the perineal tract was dissected and 
the wound closed in laj-ers. Even so, 2 cases required secondar}- closure of the 
perineal wormd. 

Follow-up on these patients includes regular urethroscopic and m-ethrographic 
examinations, as well as the usual routine urologic checks given paraplegics. 
Periodic urethral dilatation is carried out to prevent urethral stricture. Patients 
are ad^■ised against wearing incontinence clamps. A commercial male mrinal 
(Davol No. 19) is probably the most satisfactoiy if some incontinence demce is 
necessaiy. 

In such an extensive series of cases it is not feasible to report complete case 
histories. The cases are therefore presented through the mediiun of photographs 
of roentgenograms (figs. 2 to 9), and are roughly dimded into three groups ac¬ 
cording to treatment instituted up until the present report: 1) those in which 
diverticulectomy has been perfoimed, 2) cases in which surgeiy was recommended 
but the patients refused, and 3) those cases which are under obsen-ation. Al¬ 
though surgical coivection of the diverticula so far has been tedious and time 
cons umi ng, there have been no severe postoperative complications. Operative 
results, while not spectacular, have been satisfactoiy and perhaps have lent sup¬ 
port toward increased sm-gical inteivention. 

The prevention and treatment of this condition is only one link in the unsolved 
riddle of the proper urologic care for paraplegics. Until personal opinions and 
impressions give way to scientific facts based upon large statistical studies, many 
of these patients may not be afforded the best treatment. But such a tremendous 
consideration is not nithin the scope of this paper. 

Further investigation will be necessarj’ to determine the correlation, if anv. 
of urethral diverticula with upper urinart' tract changes, as well as the effect of 
diverticulectomy in altering the course of such changes. The incidence of recur¬ 
rence of urethral diverticula also must await the elapse of time and further studv. 

SUXDLtRT 

The literature has been reviewed and 197 cases of diverticulum of the male 
urethra have been tabulated as to location and etiologj'. Forty-five of the cases 
were found to be acquired diverticula of the anterior urethra. To the latter figure 
is added 28 cases in paraplegics. 

Etiologj', pathologj-, symptoms, diagnosis and treatment with special reference 
to paraplegics is discussed. 

Cases are presented by means of photographs of roentgenograms made on 
each patient. 
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We to aclcnowledge the assistance of j\'Ir. John Hancock, chief urologic 
technician, and Air. J. E. Billips, medical illustiator. 

61 S Cedar, Abilene, Texas {V.A P.) 
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CHOLESTEATOMA OF THE EPIDIDY]\'HS 

LOUIS J. PINGREE and DONALD E. BROWN 

In 1946 Kundert briefly discussed the structure and classification of an un¬ 
usual type of tumor that has been designated as cholesteatoma. He reported 
an instance of such a gronTh in the epididymis, and on reviewing the literature 
on epidid 5 Tnal tumors he was unable to find any previous report of such an 
occurrence. Because of the evident rarity of cholesteatoma of the epididymis, 
we believ'^e that we are Justified in reporting this second case. 

CASE REPORT 

M. C. C., a white man 55 years old, was examined because of an asjunpto- 
matic, hard, nodular mass involving the upper pole of the right epididjunis, 
which had been present 15 years. Twenty-five j’^ears ago the scrotum had been 
bruised but not enough to break the sldn. No history of testicular infection 
was obtained. 

Examination revealed a hard, nodular, painless mass which on palpation 
appeared to involve the entire upper pole of the right epidid 3 Tnis and a small 
portion of the testicle and extended up the cord about one cm. It measured 3 
cm. in length and 2 cm. in diameter and did not transilluminate. Blood cholesterol 
was 285, the normal for our laboratory being 180. 

This grossly resembled a tuberculous process. Due to the invoh^ement of 
the cord a routine orchiectomy was done. The patient left the hospital 5 da 3 ''s 
later and has not been seen since. 

Pathological report. (Dr. D. E. Brown): “The gross specimen reveals the 
caput of the epididjunis to be very fiim in consistencj’’ and on cut section demon¬ 
strates scattered j'ellovfish brown areas (fig. 1). 

“The microscopic examination revealed a normal epididjmis except for the 
caput (fig. 2). Here the section is composed of moderatelj^ dense connective 
tissue. Scattered tlu'oughout this connective tissue are ovoid areas with a some¬ 
what undulating contour composed almost entirel}’’ of densel}" hj'^alinized col¬ 
lagenous bundles. Here and there are small areas measuring approximatelj'^ 
5 a low power field in diameter composed of denseb’- basophilic granular material, 
presumabh' representing calcium. An occasional stellate shaped duct lined with 
a low cuboidal tj'pe epithelium is noted. This probablj’- represents some portion 
of the rete. Also present are ovoid areas measuring § to 14 low power fields in 
diameter and containing innumerable needle-shaped clefts. The appearance of 
these clefts is pathognomonic of the presence of cholesterol and cholesterol 
esters which have been dissolved out in the process of preparation. Examination 
of frozen sections under polarized light reveals this material to be highl}’’ bi- 
refringent. In some of the.se areas the cholesterol cry.stals are sun-ounded only 
bv a relativeh' amorphous denseh" h 3 'alinized collagenous tissue. In others 
a fairlv marked cellular reaction is present and in immediate anatomical ju.xta- 
position to the ciystals are large numbers of multinucleated giant cells. Here 
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and there the interstitial tissue demonstrates a sparse sprinkling of lymphocytes 
hut ceUular infiltration is not a prominent featm-e. 



Fig. 2 


DISCUSSION 

Our case is similar to the original one. It would have been inteiesting to have 
investigated our patient further regarding his elevated cholesterol. Kundert 
explored the various etiological factors involved in the production of these 
lesions and further discussion of this would be repetitious. 

coxcuusiox 

The second case of cholesteatoma of the epididjunis is reported. 

710 Mcdico-Dcnial Bldg., San Jose, Calif. 
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TREATMENT OF MALIGNANT TUMORS OF THE TESTIS 

D. iVIERREN, SAJMUEL A. and CHARLES H. LUPTON, JR. 

From the Departments of Urology and Pathology, University of Virginia Hospital, 

Charlottesville, Va. 

This study was undertaken to detemiine the comparative efficac}^ of the usual 
methods of treating tumors of the testis, i. e. simple orchiectomj'^ followed b}’’ 
radiation therapj^ as opposed to radical surgeiy and radiation. 

Soon after the survei”^ was begun, the authors reahzed that none of the large 
number of pathological classifications of tumors of the testis seemed entirel}" 
adequate for such a comparative analysis. Friedman and IMoore’s new classifi¬ 
cation was used not onlj’’ because it more closeR’^ predicted the beha^dor of any 
given testicular tumor but also because it had been used b 5 ’’ Lewis in his large 
series of cases treated bj*^ radical surgeiy and radiation. This stud 3 ^ is, therefore, 
essentialR^ a comparison of results obtained in our series of testicular tumors 
treated at the Universitj'^ of '\firginia Hospital bj’^ simple excision and radiation 
and Lewis’ series treated b}’’ excision of the tumor and radical dissection of re¬ 
gional IjTnph nodes followed bj’’ radiation. 

We found in our series, as did Friedman and Moore, that the great majority 
of tumors fell into four main groups: seminoma, embiyonal carcinoma, teratoma 
and teratocarcinoma appearing singlj’' and in combination. There was, in addi¬ 
tion, a fifth miscellaneous group in which Friedman and Moore placed tumors 
not falling in this categorj\ This latter group made up onlj’' 4 per cent of their 
tumors but comprised 13 per cent of ours. 

Seminomas are monocellular type of tumors usuall}^ composed of round or. 
poRdiedral shaped cells having a fairlj"- large nucleus in which the nucleolus is 
central^ located. The cjdoplasm is clear, the border distinct. The cells are uni¬ 
form and distributed in sheets or masses in a rather monotonous fashion. Some 
of these tumors are atypical in that the cells are more malignant as e^ddenced 
bj’" mai'ked anaplasia (fig. 1). 

Embryonal carcinomas present a wide vanation in their structure. Frequentlj’’ 
encountered types in the same tumor are adenocarcinoma, papillary adenocar¬ 
cinoma or undifferentiated carcinoma (figs. 2 and 3, A). Others show cjdotro- 
phoblastic tissue, while still othem show the usual picture of chorio-epithelioma 
(fig. 3, B). The embiyonal carcinomas in general show a greater degree of ma- 
hgnancA" microscopicalty than is seen in the seminomas. 

Teratomas are derived from more than one primitive germ laj’-er. The}' are 
cj'stic and solid tumors which histologicalty are composed of adult tissue and 
show no ertdence of malignanc}'. Friedman and IMoore have shown that these 
histologicalh' benign appearing tumors are capable of metastases and are po¬ 
tentially malignant. 

Tcralocarcinomas are tumore showing histologicall.v malignant tissue in asso¬ 
ciation with teratoid elements. The malignant cells ma,v be seminoma or em- 
bn'onal carcinoma. Malignant changes can also take place within the teratoid 
structures themselves (figs. 4 and 5). 
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The diagnosis of tumors composed of more than one element is the diagnosis 
of the most malignant element. Levis points out that the type of neoplastic 
cell must be clearly defined in order to predict the eventual beha^’ior of the 
tumor. 

Our material vas collected from the Departments of Urology and Pathology 
of the University of Virginia Hospital and includes all of the testicular tumors 
seen here over the period 1921-1949. Sixty'^-seven cases vere studied histolog¬ 
ically^, of which in only 41 were we able to collect clinical and follow-up data. 



Fig 3. A, embryonal carcinoma; undifferentiated t 3 "pe showing adjacent area of ne¬ 
crosis, tj’pical in this tumor. B, chorio-epithelioma; a variant of embrj'onal carcinoma 
showing si-nchtial (large multinuclear) and cytotrophoblastic cells. 


A classification of the entire series based on Friedman and Moore’s work is 
given in table 1. 

jMore significant is an analysis of the 41 cases upon which follow-up histories 
were obtained. All of these cases tvere treated with simple orchiectomies, and 
most of them received postoperative radiation. The presenting symptom was 
almost invariably a painless scrotal mass, most frequently (63 per cent) on the 
right side. Despite a large local Xegi-o population, only- 2 (or 3 per cent) occurred 
in this race. Two of the turaoi-s, both seminomas, appeared in undescended 
testes. The duration of symiptoms varied from 2 weeks to 10 y'ears, the length of 
time in general being inversely proportional to the degree of malignancy. Fried¬ 
man and A-Z tests for the gonadotrophic hormone were performed on many of 



m\ligxaxt tumors of the testis 


131 



Fig. 4. Teratocarcinoma Shows undifferentiated carcinoma, adenocarcinoma and squa¬ 
mous epithelial elements 



Tig. 5. Rhabdomyosarcoma. Note multinucleated cells, irhich show striations under 
higher magnification. o'.iuue uuuer 
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these cases. Positive tests v'ere found in over 50 per cent of the embryonal car¬ 
cinomas tested. Of the seminomas tested, only 2 were positive, these being of 
the equivocal or anaplastic type. 

A striking feature was the wide variation in age of these patients with testicu¬ 
lar tumors. The youngest was 18 (adult teratoma) and the oldest 78 years (sar¬ 
coma). Table 2 shows the avei’age age, the median age and the age range. Only 
seminomas and embryonal carcinomas occurred in our series with enough fre¬ 
quency to make them adequate for analysis. 


Table 1. Pathological classification 



tTNIV. OF VA. SERIES 

FRIEDMAN AVD JIOORE 
SERIES, % 

No. 

% 

Seminoma 

27 

40% 

35% 

Embryonal carcinoma 

20 

30% 

19% 

Teratocarcinoma 

9 

13 5% 

35% 

Teratoma 

1 

1 5% 

7% 

Miscellaneous; 




Sarcoma j 

6 

7 5% 


Lymphoma 

2 

3% 

1 

Midline scrotal carcinoma 

1 

1.5% 


Nephrogenic tumor 

1 

1 5% 


Endothelioma 

1 

1 5% 


Total miscellaneous 

10 

13 5% 

5% 

Total 

67 

1 



Table 2 



A^’ERACE ACE 

MEDIAN ACE 

ACE RAN^^t- 

Seminoma . 

41 yrs. 

33 j'rs. 

35 yrs. 

33 jTS. 

27-70 yrs 
19-50 yrs 

Embr 3 'onal carcinoma 


These figuies suggest that tumors of the testis are not primarily a disease of 
the young. Both tumors, in our series, occur most often in the fourth decade of 
life with seminomas appearing as late as the seventh or eighth decades. 

A stud}' of table 3 reveals that seminomas offer a better prognosis than other 
mahgnant tumors. The prognosis in seminoma usuall}' is in accord noth its his¬ 
tological appearance, but some of these tumors are unpredictable with some 
patients having metastases on admission showing a better survival time than 
others without metastases. The surrdval period in some of our cases of seminomas 
has been long, and 1 patient has lived 191 years. One case was of particular 
interest. The patient was admitted without metastases following which a left 
orchiectomy was perfoiTned for seminoma. Seventeen 3 'ears later he developed 
a seminoma in the remaining testicle. A right orchiectomy was performed and 
the patient died 4) years after this second tumor of coronaiy occlusion without 
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evidence of metnsUitic vecnrrence of (he seminoma. Witli the relatively IokIi suv- 
vival rate in the ca.‘<e of .«eminomn.s and the known radio-sens,tivity theie ih no 
dissentn concerning the treatment, of this tumor. All nrologist.s agree that simple 
orchiectomy plus extensive radiation therapy is the treatment of e mice. Levis 
has also abandoned radical gland dissection for these tumors after (.0 operatn-e 

"^'^The remaining types of tumors in this .series, with tlie exception of mnbryonal 
carcinomas, are too small in number to evaluate. Although both of our cases of 


Taiilk 3. licsultR of hcnlmciil: Simple orrliicrlomij ph m r-niji Ir riitiiK iit 


TUMOR 1 


W !TI! 

MrT\ST\SK OV 

LIMSC 

Dl) 1) 

SOT joiiowru 

Seminoma 

12 

3-(2.-i%l 

8-(f.7%) 

3-(2.'i%) 

i-n% 

Embryonal carcinoma 

l.T 

T-(lf%) 

S-(.^:i%) 

0-(4()7ol 

i- tVo 

Chorio-cpilbclioma 

2 

2-(IOO%) 

0— 

2 -(ion%) 

0— 

Teralocarcinoma—(3) 

2 

(1— 

2-(I00%) 

0— 1 

0— 

Rhabdomyosarcoma 1 

1 

i-(ion%) 

0— 

1-(1(«)%) 

0— 

Teratoma 

1 

0— 

1-(1()()%) 

0— 

0— 

Miscellaneous 

(8) 





Lymphoma 

2 




0— 

Sarcoma 

3 

l-(33%) 

(1— 

3-(100%) 

0- 

Midline carcinoma 

1 

0— 

0— 

0- 

1— 

Endothelioma 

1 

0— 

1-{101)%) 

0— 

0— 

Nephrogenic tumor 

1 

0— 

I-(I00%) 

0- 

0— 


Table 4. Cure rate of cmbnjonol carcinoma (csclusiir of chorio-cpithrliomn) 


oxantCTOnrv \edr\dimion 

ORaiI»CTOMY, RADMTIOS AND RADICM. 

BFSFCTIOS (lewis) 

15 cases 

45 cases 

53% survival 

33% survival 

(I not followed) 

(5 nol followed) 

Followed 

Followed 

2-23 years 

1 i-5 years 


teratocarcinomas are living, there is no reason to e.xpect these tumors to behave 
any differently than tlieir most malignant elements. Several of the miscellaneous 
tumors, mainly the two lymphomas, one of the sarcomas, and a midline scrotal 
carcinoma, are possibly secondary in the testes. They are included here because 
no primary extratesticular site was found. 

The object of this study concerns the treatment of embryonal carcinomas. 
These tumors follow their histological pattern in that they behave in a more 
malignant manner. Those with chorio-epitheliomas have a uniformly fatal prog¬ 
nosis. With the exclusion of two cases of embryonal carcinoma having chorio- 
epithelioma, it can be noted in table 3 that of our 15 cases of embryonal car- 
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these cases. Positive tests v’ere found in over 50 per cent of the embryonaJ car¬ 
cinomas tested. Of the seminomas tested, only 2 were positive, these being of 
the equivocal or anaplastic tj’pe. 

A striking feature was the vide variation in age of these patients vith testicu¬ 
lar tumors. The youngest was 18 (adult teratoma) and the oldest 78 years (sar¬ 
coma). Table 2 shows the average age, the median age and the age range. Only 
seminomas and embrjmnal carcinomas occurred in our series with enough fre¬ 
quency to make them adequate for analysis. 


Table 1. Pathological classification 



TJNIV. OF VA. SERIES 

FRIEDMAN AM? MOORE 
SERIES, % 

No. 

% 

Seminoma 

27 

40% 

35% 

Embryonal carcinoma 

20 

30% i 

19% 

Teratocarcinoma 

9 

13 5% 

35% 

Teratoma 

1 

1.5% 

7% 

Miscellaneous: 




Sarcoma 

5 

7.5% 


Lymphoma 

2 

3% 


Midline scrotal carcinoma 

1 

1.5% 


IVephrogenic tumor 

1 

1.5% 


Endothelioma 

1 

1.5% 


Total miscellaneous 

10 

1 

13.5% 

5% 

Total 

67 1 



Table 2 



AX'ERAGE AGE 

MEDIAN ACE 

age RANoE 

Seminoma . 

41 yrs. 

33 yrs. 

35 3'rs. 

33 jTS. 

27-70 3TS 

Embr 3 ’onal carcinoma . 

19-50 3'rs 


These figures suggest that tumors of the testis are not primarily a disease of 
the young. Both tumors, in our series, occur most often in the fourth decade of 
life vith seminomas appearing as late as the seventh or eighth decades. 

A study of table 3 reveals that seminomas offer a better prognosis than other 
malignant tumors. The prognosis in seminoma usuallj^ is in accord with its his¬ 
tological appearance, but some of these tumors are unpredictable with some 
patients hawng metastases on admission showing a better survival time than 
others without metastases. The survival period in some of our cases of seminomas 
has been long, and 1 patient has lived 19j j^ars. One case was of particular 
interest. The patient was admitted without metastases following which a left 
orchiectomy was performed for seminoma. Se\'enteen 3 "ears later he developed 
a seminoma in the remaining testicle. A right orchiectom.y was performed and 
the patient died j'ears after this second tumor of coronarv occlusion without 
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bryonal carcinomas of the testes should be treated ivith orchiectomy phis radi¬ 
cal gland dissection without radiation if ivc arc to appraise the true value of 
radical surgery. 

^Ye M-ish to express our appreciation to the section of urology at the Army 
Institute of Pathology for their aid in the proper pathological cla.'^sification of 
our cases according to Friedman and Moore. 

53 Sixth St., N.E., Atlanta, Ga. {D.D.M.) 

REFEREN'CES 

Friedm.w, X. B. ANT) Moohe, R, a.; Tumors of the testis. Military Sure.. 99: 573. 194G. 
Leavis, L. G.: Tumors of testis. ,t. Urol.. 59: 703, UMS. 

Lewis, L. G.; Radical orchiectomy for tumor.s of the testis. J. .V. M. .V.. 137: S2S, IfllS. 




134 


IIERREX, VEST AKD LUPTOX 


cinoma, 53 per cent suiAnved 2 to 23 yeai's. One patient could not be followed 
bej^ond 2| years and is assumed to be dead. Of interest is the fact that 2 of the 
patients w'hen first seen had pulmonary metastases. Both are lirdng 4 and 7 
years later; the former, following orchiectomy and radiation therap 3 ’^ alone, and 
the latter following radiation therapj’- and lobectomjE Neither case shows de¬ 
monstrable metastases at this time. Our sundval rate of 53 per cent is indicative 
of the effectiveness of the treatment of these tumors by orchiectom}^ and x-ray. 
It is in this group that the question of treatment is of considerable interest to 
the urological profession. Lewis has reported his results in 45 cases following 
radical gland dissection and radiation therapy’’. The results of other authors can¬ 
not be used for comparison because of the lack of a common classification such 
as the Friedman-iN'Ioore. The cure rate in Lewis’ series is compared with ours 
as sho'\TO in table 4. 

These two series on results of treatment of embryonal carcinomas are com¬ 
parable because the classification of Friedman and Moore was followed in each 
instance. Lewis has reported a cure rate of 33 per cent following radical surgery 
in 45 cases of which he was able to follow 40. It is possible that Lewis was deal¬ 
ing noth a more malignant tumor in a ymunger age group, although there are 
no differences from a histological standpoint. The median age in our cases was 
only 33 years with a range of 19 to 50 years. If the results in these two series 
are comparable, it would seem that as far as cimlian practice is concerned the 
necessity of radical gland dissection for the treatment of embrymnal carcinoma 
is not proven. A study of the 2 cases of embiyonal carcinoma with pulmonary 
metastases pre\’iously described w'ould lead us to believe that some of these tu¬ 
mors are more radio-sensitive than Lewis and Friedman have indicated. It would 
appear unnecessary’ to use intensive postoperative x-ray’ therapy’ if these tumors 
are really’ radio-resistant. It is possible that the number of cases in each seiies 
is not statistically’ sufficient upon which to base either method of treatment. 
The lack of superiority’ in Lewis’ radical surgery’ series may’ be that his surgery 
is not radical enough, and that the glands abor’e the renal vessels should also 
be remor’ed. The latter is being advocated and performed by’ AVy’land Lead- 
better. 


COXCLUSIOX 

The proper therapy’ for embiyonal carcinoma of the testes have not y’et been 
determined. The additional value of gland dissection, as advocated by Lewis, is 
problematical because all of his 40 cases i?i addition receir’ed therapeutic radia¬ 
tion with a million volt machine. We conclude that in order for proper therapy’ 
to be determined in embry’onal carcinoma, it is important for urologi.sts in other 
clinics to reclassify their testicular tumors according to Friedman and Moore 
and report their results in the treatment of embiyonal carcinoma. From the 
study of our cases one arrives at the tentative assumption that simple orchi¬ 
ectomy plus radiation therapy of 200,000 volts is as adequate as orchiectomy' 
with radical gland dissection plus radiation therapy’ with a million volt machine. 
.A. conclusive answer to this problem is not simple and a certain numlicr of cm- 
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ratio 3.1 3.5 pov ecnt; Was.^crmaun lU'.aalivo. A chc-^t film .'liowod lihroii.'-- .'•tramls 
andmottlcflarca.^: in both summits consistent with partially fihn.tic and partially 
productive tuberculosis, with a trachea deviated inildK to the lijihi. lluie n\,\s 
thickeiring of the medio-trunk shadows consistent with chronic jnieuinonitis or 
passive congestion. The abdominal film, excretory urogram, the cy.'^toscojiic 
findings, repeated urinary studies for tuberculosis, and electrocardiogram were 


negative. 

A diagnosis of chronic epididymitis and funiculitis. possibly tuberculosis, was 
made. An exploratory operation was done. The te-sticle and attached cr)n! were 
easily delivered through a small incision, and the testicle appeared to be normal. 
The cord was firm, enlarged to two to three times its nonnal size, and was con¬ 
fluent with the upper pole of the epididymis. The lower polo was normal in 
appearance, but nodular to palpation. The testicle, epididymis, and c(»rd to the 
region of the cxtenial ring were removed as a biop.-;y; the thought beim; that 
this was a trirical type of tulierculous infection. IVith a diagnosis of meso¬ 
thelioma of the spermatic cord, the remaining portion of the tumor was remora-d. 
This was found to extend from the external inguinal ring to the peritoneum at 
the internal ring. At this point, the tumor appeared to fade out although a 
moderate number of adhesions were present between the lower end of the cecum 
and this portion of the peritoneum. The appendix was normal and the vas con¬ 
tinued retroperitoneally in a nomral manner. A large amonnt of mnenid material 
was noted about the tumor which wa.s not noted at the time of the first oj)oration. 

For 7 days the temperature ranged from 100 to lOlF. and the incision drained 
a moderate amount of mucoid material. By the eleventh day flie incision wa.s 
healed and the patient was ambulatory and eating well. On the tliirtocnth day lie 
complained of shortness of breath and examination revealed an enlarged ii\-cr 
and mild pitting edema of the extremities. The temperature, pulse, and respi¬ 
ration were nonnal; the albumin globulin ratio 2.9, 3.S per cent; the electrocardi¬ 
ogram and chest films showed no cliange from tlie prer-ious reading. He was 
placed on a highly supportive regimen, including plasma and blood tnansfusions. 
but fafied to respond and (bed on the thirty-fourth postoperative day. I'nfortu- 
nately no antopsj- could be obtained. 


The tissues removed (fig. 1) were studied by Drs. A. E. Keasbevand E. Feder 
who reported that the first specimen consisted of a testis together with its 
epididxmus and a greatly thickened portion of speraiatic cord. Tlie spennafic 
cord measured 55 cm. in length and in the cut end it measured 5 bv cm On 
its cut surface, the speimatic cord, the blood vessels and vas could be identified 
The entire stnicture appeared quite fibrotic. The tunica vaginalis became obliter" 
ated 2 cm. from the distal end of the cord. The cord was indurated elastic 
smooth, but ivith absence of nodules. On cross section, the knife m-ated and a 
small amount of clear, rather gelatinous material appeared on the surface Xo 
abscesses were encoimtered. Xo areas of calcification or necrosis were'^uot«i tZ 
surface appeared gray-white and with a few areas of bright vellow material 
hat appeared like mtersperaed fat. .4fter stripping a veiy adlierant tunic awav 
the cord measured / cm. long and 1.2 cm. at its greatest diameter. The epididvmi; 
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TUMORS OF THE SPERMATIC CORD 

JESSE L. BROCKOW and GLEN GTOBIESS 

From the Surgical Service, Department of Urology, University of Southern California 

Medical School, Los Angeles 

Primary and secondarj'- tumors of the spermatic cord are rare enough so that 
their occurrence deserves reporting. Since, first reported in 1819 by Cloquet, 
approximate!}'' 260 cases ha'^^e appeared in the literature. Thompson, who re¬ 
viewed the literature in 1936, states that about 70 per cent of the tumors have 
been benign; primarily lipomas and fibromas, while 30 per cent have been re¬ 
ported mainly as some type of sarcoma. Strong in 1942, found 257 tumors of the 
spermatic cord in the literature of which 36 per cent were malignant. In the 
same year Prince found 74 malignant tumors of the spermatic cord reported in 
the literature and added 1 case of his own. In 1944, Shivers reported a case of 
rhabdomyosarcoma of the spermatic cord invading the testicle and epididjonis 
bringing the total number of malignant tumors of the cord to 76 cases. 

We wish to report 2 cases of tumor of the speimatic cord. The first is a meso¬ 
thelioma. These tumors have been reported in the pleural and other bodj"^ cavities 
lined by mesothelium, but none had been reported as involving the male genital 
tract until 1943. In that year, Newton Evans repoi'ted 5 cases of mesothelioma 
of the epididymis and tunica vaginalis and assembled 8 others from the literature. 
These latter cases were reported by various authors as adenoma, adenocarcinoma, 
Ijrmph angioma and cavernous Ijrniph angioma. Evans considered that this tumor 
was benign while Thompson reported 3 of the above 8 cases as adenocarcinoma. 
In our case the tumor was not encapsulated, appeared to invade the peritoneum, 
and had the characteristics of a malignant tumor. 

It was not possible to determine the point of origin of the tumor in this case. 
Our first case was taken from the surgical service. Department of Urolog}", 
University of Southern California Medical School. A 69 year old white man 
complained of a painless swelling in the right inguinal area for 15 months. 
During this time he wore a truss, thinking that he had a hernia. He had no 
intestinal or urological complaints. 

Examination revealed a few scattered, fine rales over the posterior-inferior 
lung fields. In the right inguinal area, a firm, slightlj’’ tender, slightly movable, 
fusiform tumor mass was felt in the position of the speimatic cord. This tumor 
measured about 4 cm. in diameter and extended from the region of the external 
ring to the epididjmis. The right testicle was normal in size, .shape and con¬ 
sistency; the epidid 3 mis was easily palpated and was found firm with some 
tenderness and nodularity over its lower pole. There was no cough impulse at 
the inguinal rings, nor was there an}- Rmphadenopath}' or abnormal findings 
noted in the extremities. The rectal examination was negative. 

Mild anemia was present; the urine was negative; the nonprotein nitrogen was 
38 mg. per cent; phenosulfonphthalein output was 65 per cent in 1 liour with an 
appearance time of 5 minutes; acid phosphatase 2.2 units; albumin globulin 
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raUo SA /S.o pcv mA', \Vv\s<cvuvauu uo^aUvo. A ohasl lilin .Ainwetl IWivovis >1 nuuls 
awlmoUled areas inlioth summits consistent witi\ partially (ihrotie and pai liaily 
productive tuberculosis, with a trachea deviated mildly to tin' ri^ht. There was 
thickening of the medio-trunk shadows consistent with chronic inieninonitis or 
passive congestion. The aiidominal film, c.vcretory urogram, the cystoscopic 
findings, rciicated urinary studios for tuberculosis, and electrocardiograin ucrc 
negative. 

A diagnosis of chronic epididymitis and funicuhtis, po>s)hly tuhc'rcnlo.sis, wa.s 
made. An exploratory operation was done. The testicle and attached cord were 
easily delivered through a small incision, and the testicle appeared to he normal. 
The cord was firm, oiilargoti to two to tlirec times its normal size, and was con¬ 
fluent with the upper pole of the epididymis. The lower pole was normal in 
appearance, hut nodular to palpation. The testicle, epididymis, and cord to the 
region of the external ring were removed as a hiop.sy; Die llionglit being tli;it 
this was a typical type of tuberculous infection. With a diagnf>sis of wrso- 
thelioma of the speimatic cord, the remaining portion of the tumor was reinoN'ed. 
This was found to extend from the external inguinal ring to Wie pevitonevnn at 
the interna! ring. .-Vt this jioint, the tumor appeared to fade out ahhotiglj a 
moderate number of adhesions wore present between llic lower end of (he eeciim 
and this portion of the peritoneum. The appendix wa.s nonnal and llie v.ns con¬ 
tinued retroperitoneally in a normal manner. A large amonni of mucoid material 
iras noted about the tumor which was not noted at the time of the first operation. 

For 7 days the, temperature ranged from 100 to 101F, and the inci.sion drained 
a moderate amount of mucoid material. By the eleventh day the incision wa.s 
healed and the patient was ambulatory and eating well. On the tliirtoentli dav he 
complained of shortness of breath and examination revealed an enlarged ii\'cr 
and mild pitting edema of the extremities. The temperature, pul.se, and rc.sjji- 
ration were normal; the albumin globulin ratio 2.9/3.8 per cent; the clcelrocardi- 
ogiam and chest films showed no change from the previous reading. He n-a.s 
placed on a highly supportir-e regimen, including plasma and blood (ransfusions, 
hut failed to respond and died on the thirty-fourth postoperatir-e day. Vnforhi- 
nately no autopsy could be obtained. 

The tissues removed (fig. 1) were studied by Drs. A. E. Keasbey and E. Foder 
tvho reported that the first specimen consisted of a testis togetlier with its 
epididc-mis and a gi'eatly thickened portion of spermatic cord. The spermatic 
cord measured 55 cm. in length and in the cut end it measured 2.5 bv 2 cm. On 
As cut sm-face, the spermatic cord, the blood ve.ssels and vas could be identified. 
The entire structure appeared quite fibrotic. The tunica r'aginalis became obliter¬ 
ated 2 era. from the distal end of the cord. The cord was indurated, elastic 
smooth, but noth absence of nodules. On cross section, the knife grated, and a 
small amount of clear, rather gelatinoas material appeared on the surface. ATo 
abscesses were encountered. Xo areas of calcification or necrosis were noted The 
surface appeared gray-white and with a few areas of bright yellon- material 
that appeared like intersper-sed fat. .Vter .stripping a veiy adherent tunic awav 
the cord measured 7 cm. long and 1.2 cm, at its greatest diameter. The epididjmife 
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felt smooth and cord-like except in the globus minor which M^as rather nodular. 
When one dissected down upon the epididymis, it appeared quite tortuous with 
a few definite palpable nodules. The caput major felt smooth and of the usual 
consistency. No abscesses or areas of necrosis or calcification were encountered. 
The testis measured 5 cm. in length and 2.5 cm. in its greatest diameter. The 
surface was smooth, glistening, and tan-graj'^ in color. On palpation, there weie 
no nodules. The testis felt somewhat softened. On section, the tunica albuginea 
cut easiljq exposing the usual tan, thread-like, seminiferous structure. 

The second specimen consisted of the abdominal end of the spermatic cord, 
which measured 13 cm. in length and 3.5 cm. in its greatest diameter. The 
proximal severed end contained suture material and was partially covered by 
fibrous adhesions. The cord was increased in diameter for a distance of 5 cm. 
from the proximal end. Distal to this area of thickening it was of normal size 



Fig. 1 Gross specimen of mesothelioma of cord «ith normal testis 

and consistency. A small amount of peritoneum could be recognized attached 
approximately 1.5 cm. distal to the end of the area of thickening. This pen 
toneum was thickened, injected, and somewhat roughened. The thickened aiea 
was covered by fibrous adhesions, felt indurated, and on section showed an 
infiltration with semi-translucent tissue from which sticky mucoid material con c 
be scraped. 

Tlie microscopic sections showed sheets and strands of small hyperchromatic 
cells in a dense fibrous stroma which formed irregular spaces lined bj' flattene 
cells with bulging nuclei, some of which appeared dilated. The spaces containc 
mucus-like material and desquamated tumor cells. A moderate number of mitotic 
figures were present. The diagnosis was mesothelioma, speimatic cord with ex¬ 
tension to the peritoneum. See figure 2, A. 

The second ease is one of teratoma involving the testicle, epididymiis, anc 
spermatic cord. The primary site could not be determined, although it vas 
assumed that it was in the te.stis with infiltration into the epididymis and spei- 
matic cord. To our knowledge, no similar case has been reported. A white man. 
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aged 3S, ^vas referred to me becansc of a swelling on the left side of the scrotum, 
first noticed 4 months previously and consistently grew larger. For the last 2 
weeks he had had aching pains in the left .scrotum that radiated uj) to the left 
lower quadrant. 

Examination of the left scrotum revealed a moderate sized mass, fluctuant 
and not hard. Light was transmitted around the periphery, not through the 
center. The cord was felt as a large firm mass oxtcntling \ip beyond the external 
ring and along the inguinal canal. This was verx' hard and about 4 cm. in diameter. 
The epididxTnis could not be outlined. 

The prostate was normal to palpation; the left seminal vesicle was not en¬ 
larged, neither w.as the right. The genito-urinary examination otherwise was 



Fig 2. .1. mesotlicHoma of cord. B. teratoma of cord 


normal. Xo masses could be felt in the abdomen. X-rays of the chest and pelvis 
were negative. 

A diagnosis of hydrocele tvith possible tumor of the testis was made. It was 
believed that the mass along the cord was either hydrocele or tumor mass. Prolan 
A was not done. 


On .June 7, 1946, the scrotum was opened and about 60 cc clear, straw colored 
fluid removed. The testis and epididxTnis were enlarged and very firm. The cord 
was veiy fiiTn and solid and about 4 era. in diameter. The scrotal incision was 
carried up along the canal to the internal ring. The mass ex'tended bexmnd the 
internal ling. With the finger in the ring, the thickened, hard cord could be felt 
cm-ving posteriorly. 


It was beheved that the mass could not be removed entirelv irith a reasonahl^ 
hope of cm-e. For this reason the cord was resected at the internal ring‘and the 
testis, epididx-mis, and cord removed m one mass. The wound was closed 
The patient left the hospital m 4 days but continued to have the pain of which 
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he pie^hously had eomplained. He ivas I’efen-ed to the Los Angeles General 
Hospital for x-ray therapj", but his .step-father referred him to an o=5teopath 
The patient went rapidly downhill and died about 3j months following operation 
Xo autopsy was done. 

The pathological report was made by Dr. George Maynor at the Good Saman- 
tan Hospital. The .specimen consisted of testicle, epididymis, and part of the 
spennatic cord. The testicle was .slightl 3 ’^ enlarged, firm and leatherj^ in con¬ 
sistency but faintly nodular. It measured 6| cm. from pole to pole with maximum 
thickness of 4 cm. The tunica albuginea was thickened, wrinkled, .scarred, and 
presented several small, .slightly elevated fii-m, gray-white areas. On sectioning, 
the parenchyma presented a yellow-graj’’ mottled appearance with practically 
all of the parenchyma being replaced. Visible throughout the section .surface veic 
seveial dull, imllow, map like areas of necrosis. 

The epididymis was thickened to about 1 cm., nodular, firm, and adherent to 
the testis. ^lultiple sections revealed nodular, gray and yellow-gray areas. 

Approximately’^ 8 cm segment of .spennatic funiculus was attached. This vas 
greatly thickened, firm, stiffened and nodular. It had an average diameter of 3 
cm. Sections show a replacement with yellow and yellow-graj’ tissue. 

The micioscopic section of the testis showed a malignant teratoma "ith 
caicinomatous elements piedominating. These areas were made up of laige 
compact masses and sheets of large, inegular, round or polj’hedral .shaped cells 
with large I’esicular or oval nuclei containing single pi’ominent nucleoli as a rule. 
Cell borders were pooilj’ defined and cytoplasm was opaque. Many nuclei were 
m mitotic division. At some points the pattern was that of an embiyonal adeno- 
eaicmoma. In one or two aieas the cell type and airangement was that of a 
seminoma. Xeciosis was a prominent featuie in all sections. Infiltration extended 
into the epididj’mis and the spermatic funiculus even up to the upper maigm oi 
lesection See figure 2, B. 

The diagnosis was malignant teiatoma of testis with infiltiation into the 
epididj'mis and spermatic funiculus 

The-^e ca^es are piesented not only because of their rarity, but because they 
pic^cnt a pioblem in the differential diagnosis of .swelling in the inguinal aiea 
The clinical diagnosis of tumor of the spermatic cord is often vei}’ difficult to 
make It has to be diffeientiated from .such conditions as hernia, hj’diocele of the 
cold, tubciculosi^, sj’philis, hematocele, and Ijunphatic enlargements AVc thcie- 
foic advocate suigical exploiation on all questionable ca^es. 

.SUMMARY 

Two ca=cs of tiimoi of the .spermatic coid have been piesented w'ith a biief 
leview of the litciatuie and the difficulties in diagno‘'is pointed out. 

7,?7 H'. ScirnlJi Si , Los Anrjrles ]/,, Calif. 
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A CASE OF PREPEXILE SCPOTUI^I 


L. F. HUFFMAN 


On October 14, 1944 t!ic writer was asked to sec a week old infant in Elyria 
Memorial Hospital who was reported to show an interesting anomaly of the 
extenial genitalia and not to have urinated since birth. The referring physician 
had passed a soft nibber catheter and obtained a few drojjs of turbid fluid. 

The patient was a robust infant of normal appearance except for the following 
described anomaly. A rather large scrotum containing both testicles was situated 
anteriorly in the pubic region. Posterior to this was a pendulous penis 7 cm. in 
length. The median raphe extended from the anus to the tip of the penis and 
was absent over the scrotum. The meatus and glans penis appeared normal. A 
soft nibber catheter, a metal catheter and infant cystoscope were passed through 
the urethra obtaining only a few drops of turbid fluid. Examination irith the 
Beer infant cystoscope showed a small cavity lined with pale mucosa. It was 
impossible to locate any ureteral orifices or recognize any normal bladder land¬ 
marks. On rectal palpation only a very thin membrane intervened between the 
metal instrument in the bladder and the rectum. Examination of the rectum 
trith the cystoscope jnelded no additional information. The bladder cavity was 
distended to capacity with 10 cc of 15 per cent skiodan and an x-ray made 
(fig. 1). The following is the radiologist’s report: “A film of abdomen shows no 
definite kidney shadow. The liver appears to be about normal size. A small 
catheter inserted in penis lies nith its tip opposite the sacrum and after injection 
of contrast media there is a blind bag overlying the peh-is. It measures 2^ bv 
4 cm. on this film and probably represents a bladder. No contrast medium 
progresses beyond the outline of this blind bag. Therefore we cannot be certain 
that ureteis enter this so-called bladder.” 

X-rays were made after injecting 5 cc skiodan subcutaneously but no \-isualiza- 
tion of the urinan' tract was obtained. 


Ten days later the infant was admitted to Fair\-iew Park Hospital. Generalized 
edema was present (fig. 2). Although there was no ^^sible excretion of urine 
the nurees noted that the bowel movements were more liquid than u'^ual The 
hlood urea nitrogen was 78 mg. per cent, the creatinine 8.6. After indigo carmine 
injection it was thought that the boM'el movements showed slight stainino- 
E-xcretory urographj- again gave no uiformation. e - ^ e,- 

Exploration of the right kidney through the customaiy lumbar incision <=howed 
a kidney shghtly larger than normal presenting the kimical " 

ital cystic kidney. The infant e.xpired the foUou-ing day a^-ed 19 davs 
We mticip^ed obteiniegfurther infomafto at autopi; but this Kamiuatioi, 

was refused. However, m -vuew of the facts Drpttpntorl oUe. . , 

can assume that the patient, in addition to the anomalv of tL^eM ^ 

had the ureters opening ectopically in the bowel ' ' emal gemtaha, 


nisccssiox 

A search of the hterature has revealed onlv o ^ 

case of an “infant d>-ing 47 mmutes after dkveiw reporte 

term which showed mos 
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Fig 2 


unusual malformations; complete absence of urinaiy system, pi estate and right 
ceminal vesicle—atresia and diverticulum of the pelvic colon continuation o 
the abdominal aorta as a single umbilical arteiy and the follovang abnorma i y 
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of the external genitalia. Externally the abnormal findings were confined to the 
perineum, buttocks and anal region. The scrotum was large, had no median 
raphe and was attached immediately above the sjTnph 3 'sis. The perineum was 
undeveloped so that creases over the adductor muscles met in the midline. The 
penis placed about 3 cm. behind the scrotum, had a median ventral raphe and a 
rudimentarj’^ glans and prepuce. The na\ncular fossa was present in the glans 
but there was no penile urethra. The anus was dorsally placed and the tip 
of the coccjrx projected backward, as in the chimpanzee. The buttocks were 
undeveloped and the greater trochanter on either side was easily palpable owing 
to the poor development of the gluteus maximum muscle. The position of the 
scrotum is difficult to explain but it would appear that in the absence of a uro¬ 
genital sinus the scrotal swellings failed to shift caudad to the penis and therefore 
the scrotum developed anteriorl 3 ^ This is the normal position in the Marsupialia.” 

In his search of the literature Francis found a case of Hildebrand quoted as 
follows: "Ivar Broman, on p. 506 of NoTmalc und Ahnorme Entwicklung des 
Menschen, presents an illustration of a child udth perineal h^TJOspadias and 
prepenial scrotum and states that the case was a patient of Prof. Hildebrand. 
No information is given but from the illustration the child was several months 
old, ffinng and apparently healthy.” 

26 Prospect Ave. W., Cleveland 15, 0. 
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SECONDARY TUMORS OF THE GENITO-URINARY TRACT 

MILTON E. KLINGER 

The literature has heretofore contained scattered and isolated references to 
cases in which the urinary tract has been involved by metastatic malignant 
growths. By and large these cases have had certain unusual and often bizarre 
characteristics which made them worthy of recording. With the exception of 
Willis’ textbook on The Spread of Tumors in the Human Body no recent general 
review of the over-all picture of genito-urinary involvement by metastatic 
growths is to be found. Moreover, many are of the impression that metastatic 
invasion of the urinary tract is a unique and rarely encountered phenomenon. 
Such is, however, by no means the case, as the subsequent report will bear out. 

The series of approximately 5000 autopsies performed at the Henry Ford PIos- 
pital to the year 1948 was reviewed and the cases of urinary involvement by 
metastatic malignant growths were selected to provide the basis for this account. 
Only those cases were included in which there was actual invasion of the urinary 
or genital structures, and in which a definite gap existed between the primary 
tumor and the metastatic deposit. Mere compression or spread by contiguity 
were not deemed metastatic in nature. The whole group of malignant neoplasms 
of the lower large bowel and the female generative tract which notoriously in¬ 
volve the urinary tract by compression and direct spread were eliminated unless 
a clear cut interval of normal tissue could be demonstrated indicating the exist¬ 
ence of a true metastasis to one of the urinary organs in the female or the urogeni¬ 
tal structures in the male. 

One hundred and forty-two instances fulfilling the above criteria were found. 
The primary lesions were distributed as indicated in table 1. 

Table 2 shows the distribution of the metastases to the urinary organs. 

In the majority of instances (97) multiple portions of the urinary tract were 
affected. Many combinations were presented, the most common being bilateral 
renal involvement, next both kidneys and the bladder, then both Iddneys and 
the prostate, and finally one kidney and the bladder. Table 3 details the com¬ 
binations and their incidence. 

In 45 of the cases a single portion of the urinary tract had been invaded. Table 
4 shows the distribution in this type. 

The distribution of the tumors which produced involvement of more than one 
portion of the urinarj' tract is outlined in table 5. 

The tumors which showed spread to only a single portion of the urinary tract 
and their numerical distribution are indicated in table 6. 

The following composite table gives a numerical indication of the incidence of 
involvement of each of the urogenital structures by the different primary tumors 
(table 7). 


URIXARY CH-VNGES 

In the vast majority of cases abnormalities in the urine were more or Jess 
constantly present. Although these could in no way be considered specific or 

lU 
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dia^ostic, they do reflect the presence of pathologic change in the tissues of the 
uriLry tract. E-igUy-six cases showed such abnormalities, 48 did not, and in 
8 no data v.ere available. In the 48 cases without consistent deviations from 
normal such as pjairia, albuminuria, hematuria, or casts, the Iridneys nerc in- 


TABLE 1 


Lymphomas (including acute and chronic leukemias, IjmphosarcoTna, Hodgkin s, 

and sarcoid) 

Bronchus, lung, pleura 
Stomach 
Breast 
Pancreas 
0 \ ary 
Esophagus 
Biliary sj’stem 
Kidnej 
Bone 
Rectum 
Cervi': 

Testicle 
Tongue 
Sigmoid 
Reum 
Bladder 
Uterus 
Thyroid 

Primary unclassified 


table 2 


Bilateral renal involvement So 

Unilateral renal involvement 33 

Bladder involvement 33 

Prostatic involvement 10 

Ureteral involvement 7 

Testicular involvement 3 

Seminal vesicle involvement 1 

Vas deferens mvolvement 1 

Urethral involvement 
Pemle involvement 


* In this patient a mass m the corpus cavernosum resulting in priapism led to a 
biopsy of the tissue vhich vas desenbed as “endothehoma ” Subsequentlv the patient 
vas found to have carcinoma of the left kidney It not infrequently occurs, according 
to IVilhs, that a metastatic tumor of the penis is mistaken for an endothelioma of the 
erectile tissue Such a situation may be represented here 


19 

1C 

12 

5 
o 

6 
4 

3 

4 
3 
2 
2 
2 
2 
1 
1 
1 
1 
3 


volved m 43, the bladder in 6, the prostate in 2, the ureters in 1, and the seminal 
vesicles in 1. In 3 cases of lenal involvement in the latter group there was evten- 
sive replacement of the parenchjmia by the neoplastic tissue. All 3 n ere instances 
of leukeinia and despite tins widespread infiltration there were none of the ab- 
normahties usually sought for in the routme analysis. 

Albvminuria. Fifty-three of the patients showed persistent albuminuria van*- 
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ing from 1 to 4 plus. In 41 of these one or both kidneys were involved, the ureters 
in 4 cases, the bladder in 16, the prostate in 6, the urethra in 1, the penis in 1, 
the testicles and seminal vesicles in 1. In the above group one or more of the 
structures named may have been affected concomitantly. In the 12 instances in 

TABLE 3 


Both kidneys. 68 

Both kidneys and bladder. 9 

Both kidneys and prostate. 4 

One kidnej’’ and bladder. 3 

Both kidneys, bladder, seminal vesicles. 1 

Both kidneys, ureter, bladder. 1 

Both kidneys, both ureters. 1 


Both kidneys, prostate, seminal vesicles, testicle 

Both kidneys, bladder, prostate. 

One kidney, both ureters, bladder. 

One kidney, prostate. 

One ureter, bladder. 

Both ureters, prostate, bladder. 

Bladder, prostate, testicle. 

Bladder, urethra. 

Testicle, vas, seminal vesicle. 


TABLE 4 


TABLE 5 


Kidney alone. 28 

Bladder alone. 13 

Ureter alone. 1 

Prostate alone. 1 

Seminal vesicle alone. 1 

Penis alone. 1 


TABLE 6 

Ca bronchus, lung, pleura. 12 

Ca stomach. 8 

Ca ovary. 5 

Ca breast. 4 

Ca rectosigmoid. 4 

Ca pancreas. 2 

Ca esophagus. 2 

Osteogenic sarcoma. 2 

Ca kidney. 1 

Ca ileum. 1 

Ca gallbladder. 1 

Ca breast. 1 

Ca cervix. 1 


Lymphomas. 

Ca stomach. 

Ca lung, bronchus, pleura 

Ca breast. 

Ca pancreas. 

Ca esophagus. 

Ca tongue. 

Ca testicle. 

Ca gallbladder. 

Fibrosarcoma. 

Ca cervix...;. 

Ca thyroid. 

Ca rectum. 

Ca colon. 

Ca uterus.. 

Ca urinary bladder. 

Ca kidney. 

Melano-epithelioma. 

Malignant granuloma. 

Primary imdeterminod. 


46 

9 

7 

7 

6 

3 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 


which the kidneys were not affected by the growth, the bladder was involved 
alone in 6 instances, the bladder and urethra in 1, the right ureter alone in 1, 
the left ureter and bladder wall in 1, and the bladder, ureters and prostate in 1- 
The majority of cases were of the lymphoma group (22), and the next most 
frequent primary lesion in this group was carcinoma of the stomach (6). 
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Hcmaluria. Twenty-eigM cases sho'W'ed blood in the urine. This rare y 
gro^, but was persistent though microscopic. Twent 5 ’’-two of these cases myolved 
the kidneys, the involvement being unilateral in 4. Five of the remaining in¬ 
volved the bladder and 1 the penis. Three cases, 1 primary in the bladder with 
renal metastases, 1 primary in the kidney with metastases to the penis, and the 
final one primary in the kidney with metastases to the ureter and the bladder, 
would be likely in any event, to display hematuria. 

This is a surprisinglj' small number of cases considering the fact that with 
few exceptions the urinary tract was involved in such a manner that egress to 
some portion of the collecting, storing, or discharging systems was available as 
indicated in the primary criteria for selection of the cases included in the study. 


TABLE 7 



BOTH 

□DSZYS 

OVE 

BLAD- 

DUL 

PBOS- 

TATE 

UM- 

TtSLS 

TES- 

TXOX 

IXSICLE 

VAS 

Lymphomas. 

45 


9 

4 

1 

1 

3 


Breast. 

7 

2 

3 






Stomach. 

7 

4 

8 


2 

1 

1 

1 

Lung. 

6 

11 

2 

1 

1 




Pancreas. 

5 

2 

2 

1 





Tongue. 

2 








Gallbladder. 

2 

2 







Esophagus. 

2 

2 



1 




Thyroid. 

1 








Cervix. 

1 

1 

1 






Bladder. 

1 








Melanoma. 

1 








Granuloma. 

1 



1 





Fibrosarcoma. 

1 








Osteosarcoma. 

1 

2 







Ovary. 


3 

2 






neum. .. 


1 







Eectosigmoid. 


2 

3 

1 

1 




Testicle. 


1 

1 

2 


2 



Kidney. 



1 


1 




Uterus. 



1 







The reason may be that actual ulceration of mucosa is not prone to occur in 
secondary lesions. This observation is moreover in agreement with the clinically 
recognized fact that many primary neoplasms of the urinary tract are not asso¬ 
ciated with persistent hematuria. 

Of the primary lesions producing this sign, 7 were in the lymphoma group, 6 
were in the gastro-intestinal tract, 3 in the breast, 4 in the female generative 
tract, 2 in the gallbladder, 1 in the pancreas, 3 in the urinary tract, 1 a fibro¬ 
sarcoma, and 1 a malignant granuloma. An interesting feature with respect to 
hematuria in this series is that the incidence of cases in the lymphoma type of 
lesion was much less than in the case of metastatic lesions producing albuminuria 

Casts. The consistent presence of casts was noted in 49 cases. In 6 of these the 
metastatic lesion was elsewhere than in the kidney. Since casts originate in the 
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TABLE 8 Metastatic site 


URINARy 

ABKOR- 

ilAUTY 

KIDNEY 

URETER 

BLADDER 

PROSTATE 

SEU. VESICLE 

TESTICLE 

Albumin 

LjTnphoma 19 
Stomach 6 

0\ary 2 

Rectosig 2 

Fibrosarc . 2 
Lung 4 

, Granuloma 1 
Esophag 1 

Gallbladder 1 
Osteosarc . 1 i 
Cervu. 1 

Testicle 1 

Lymphoma 1 

Stomach 2 

Rectosig 1 

Lung 1 

Lymphoma 5 

Stomach 4 

Breast 2 

Rectosig 2 

Ovary 2 

Cervix 1 

Lung 1 

Uterus 1 

Lymphoma 3 
Rectosig 1 

Testicle I 

Granuloma 1 

Lymphoma 1 

Lymphoma 1 

BBC 

' Lymphoma 6 
Stomach 4 

Gallbladder 2 
Ileum 1 

Pancreas 1 

' Bectosig 1 

Ovary 1 

Granuloma 1 

1 Fibrosarc 1 

Breast 1 

Cervix 1 

Stomach 1 

Stomach 2 

Breast 2 

Cervix I 

Ovary 1 

Uterus 1 

Lymphoma 1 
Granuloma. 1 



WBC 

i 

Lymphoma 16 
i Stomach 6 

1 Pancreas 4 

Breast 3 

Ovary 3 

Lung 2 

Gallbladder 2 
Esophagus 1 
Rcctosig 1 

, Testicle 1 

Granuloma 1 
Fibrosarc 2 

Ileum 1 

Cc^^•lx 1 

Osteo«arc 1 

Lymphoms 1 
Stomach 1 
Lung 1 

Lymphoma 5 

Stomach S 

Breast 3 ■ 

Ovary 2 

Cervix 1 

Testicle 1 

Rectosig 1 

Lung 1 

Pancreas 1 

Uterus 1 

Lymphoma 2 
Granuloma 2 
Testicle 1 


Testicle I 

Cnsts 

Limiphoma 20 
Stomach 4 

0\ary 3 

Pancreas 2 

Lung 2 

, Gallbladder 2 
[ Ccr\'ix 1 

Testicle 1 

Esophagus 1 
Sarcoma 1 

Granuloma 1 
Breast 1 

Deum 1 

Ljunphoma 1 

Rectosig 1 

Stomach 1 

Lung 1 

Lj’rnpboma 6 

Rectosig 2 

Stomach 1 

Lung 1 

Breast 1 

Ccn’ix 1 

Uterus 1 

0\ary 1 

Lymphoma 3 
Granuloma 1 
Testicle 1 

Rectosig 1 

Lymphoma 2 

Lymphoma 1 


renal tubular system it must be assumed that the presence of casts resulted from 
some associated renal lesion, possibly toxic in nature secondary to the primary 
malignancy. 
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Pyuria. Tifty-nine cases showed pus cells in the urine. How much of this was 
due to associated bacterial infection and how much to the mere presence of the 
metastatic lesion was not always possible to say. In the majonty, by far, there 
w’as not enough clinical evidence to ascribe the pyuria wholly to inflammatory 
causes In some, such associated lesions as stone, inflammatory stricture, and 
so on were knomi to be independently present and could certainly have caused 
the pyuria, but in others it must be assumed that the presence of the metastatic 
lesion was at fault, possibly by exerting a foreign body irritant effect. Almost 
one third of the cases in this group were in the lymphoma series. 

Table 8 shows the urinary changes in relation to the primary tumor and the 
urinary organ involved. 


RENAL FUNCTION 

One of the most interesting aspects of this study has been the observation of 
how renal function was affected by the invasion of metastatic growth. In 58 
cases moderate to severe involvement of the kidneys was described in the autopsy 

TABLE 9 


Lymphoma group 

Pancreas 2 

Stomach t 

Bile ducts 1 

Esophagus t 

Colon t 

Limg 1 

Bladder 1 

Cervix 1 

Soft tissue of thigh 1 


protocol. The clinical records of these patients were carefully examined to deter¬ 
mine what, if any, effect the destruction of renal tissue had. A blood nonprotein 
nitrogen of over 40 was taken as an index of gross impairment of renal function. 
Doubtlessly the more sensitive renal function tests would alter the figures re¬ 
lating to the number of cases with excretory deficiency. However, in few, if any, 
cases were such tests employed since in almost all instances attention was focused 
primarily on other organs, or the renal factor was not thought of sufficient im¬ 
portance to warrant intensive study. The latter fact is borne out by the observa¬ 
tion that in the entire series there was scarcely a case in which the urinary tract 
metastases were specifically recorded as being present before death. 

Of the 58 cases with moderate to extensive renal tissue replacement, there 
was evidence of renal insufficiency as judged by the above-noted criteria in 20 
cases. Distribution of these cases as to primary lesion is indicated in table 9. 

The degree of impaument varied from negligible nonprotein nitrogen elevations 
to i^tances in which patients succumbed to uremia. The latter merit more 
detailed analysis. Pour were in the lymphoma series (1 aleukemic myelosis, 1 
acute lymphatic leukemia, 2 lymphosarcoma); 1 was a carcinoma of the stomach 
with spread to the ureters as well as the kidneys so that there was the added 
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factor of obstruction. This patient was anuric. One was a carcinoma of the blad¬ 
der which also caused ureteral occlusion as well as extensive bilateral renal me- 
tastases, so that in this instance too the additional important factor of obstruc¬ 
tion was present. The cases caused by the lymphomas usually involved renal 
destruction pure and simple. No obstructive factors were present. 

In 9 cases deficient renal fimction was present despite the fact that there was 
no extensive destruction of renal tissue or in which metastases to the kidney were 
not conspicuous. In 4 of this group unrelated conditions (such as intestinal ob-' 
struction, vesical and renal calculi, stricture, and lower nephron syndrome) pro¬ 
duced the elevation in nonprotein nitrogen. In 3 the elevation was insig nificant, 
and in the remaining 2 both ureters were the seat of metastases (in 1 from the 
rectum and in the other from the pleura) with resulting bilateral hydronephrosis 
and hydro-ureter. Both the latter died in uremia further demonstrating the lethal 
effect of the obstructive factor. 

In contrast to the above were the numerous instances in which there was a 
good deal of renal destruction but no evidence of renal failure. This was par¬ 
ticularly striking in the l 3 miphoma series where heavy and widespread infiltra¬ 
tion were frequently noted without elevations in the blood urea nitrogen, bear¬ 
ing out the known clinical fact that a small amount of normally functioning 
renal tissue can sustain life, for a time, at least. 

BLOOD PEESSTOE 

Any correlation of alterations in blood pressure ivith pronounced renal infiltra¬ 
tion or destruction w'as inconstant and difficult to make out. There were 12 
cases in the series with hypertension. In 6 of this group, extreme infiltration by 
leukemic, lymphosarcomatous, or granulomatous tissue of both kidneys was re¬ 
ported. The primary lesion in the others was in the breast, stomach, ovary, gall¬ 
bladder, and ileum with considerable renal destruction and in some instances 
ureteral obstruction by tumor as w^ell. In these cases there was no clear cut or 
convincing evidence of pathologic change in the kidneys other than the metasta¬ 
tic lesion which might accoimt for the elevation in blood pressure. On the other 
hand, the blood pressure was normal in 15 cases of the lymphoma series and in 
5 cases wffiere the primary tumor was in the ovary, cervix, bone, pancreas, and 
pleura, all with renal damage equally as extensive as in the cases with hyper¬ 
tension. One patient with marked lymphosarcomatous invasion of both kidneys 
had a distinct hypotension. 

While these obsen^ations would incline one to the belief that changes in blood 
pressure in the presence of renal metastases are very likely fortuitous, it cannot 
be denied that in some cases the renal damage occasioned by the metastases 
may be the basis for the hypertension. 

LTUNAET SYMPTOMS 

Of the entire series of 142 cases, 27 patients had clinical s>Tnptoms or signs 
related to the urinary organs. Oliguria or anuria was present in 4; 7 complained 
of painful urination; 4 had frequency; 5 had episodes of urinary retention; 1 
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■was incontinent; and 2 complained of pain referable to one or another of the 
urinary organs. Critical evaluation of these sjnnptoms in an attempt to determme 
■whether or not the metastases vere to blame or -whether they were the result of 
incidental or concomitantly existing conditions disclosed the following: 

Oliguria or anuria (4 cases). In 3 of these patients the urinary suppression 
■was caused partly by extraneous factors. Of the latter, transfusion reactions 
"WBTe responsible in 2, and in 1 a possible mercurial nephrosis -was to blame. 
The latter patient had a malignant endothelioma of the pleura with metastases 
to the right kidney, both ureters and the bladder. The ureteral metastases in 
this case produced bilateral hydronephrosis and hydro-ureter so that renal dam¬ 
age -was already established before the onset of the mercurial reaction. Of the 
transfusion reactions one "was in a patient "with diffuse leukemic infiltration of 
the kidneys, bladder, and prostate; and the other was a case of carcinoma of the 
rectum -with metastases to one kidney. The latter patient died of urinary sup¬ 
pression, the former did not. One may justifiably assume that pre-existing dam¬ 
age in the kidneys caused by infiltration or metastases makes recovery from the 
renal phase of reactions such as these less likely. 

The final case of anuria was an instance in which the metastatic lesions were 
directly to blame ha-vnng produced extensive renal destruction as ■well as obstruc¬ 
tion in both ureters. The primary tumor in this case was a carcinoma of the 
stomach. 

Painful urination (7 cases). One would expect to encounter involvement of 
the lower urinary tract if the neoplastic disease were to be the cause of this symp¬ 
tom. Of the 7 cases in this group only 3 had invasion of the urinary bladder, 
and in one of these the presence of associated prostatitis could have been the 
basis for the patient’s symptoms. All 3 of these cases bad carcinoma of the stom¬ 
ach as the primary lesion. In all 3 the tmnor had metastasized to the bladder 
wall. In the remaining patients -with the symptom of painful urination such 
other conditions as cystitis, urethrotrigonitis, hydronephrosis and calculus were 
present, but no actual invasion of the bladder or urethra by the tumor. There 
were, on the other hand, numerous instances in which the bladder was involved 
■without the production of this sjmptom. 

Urinary retention (5 cases). In only 2 of these 5 patients were the metastases 
directly responsible for the retention. In 1 patient it resulted from bladder and 
prostatic involvement by carcinoma of the testicle. In the other, spinal cord 
metastases from carcinoma of the bronchus resulted in bladder paralysis. The 
remaining 3 cases showed no cause of a malignant nature in the lower urinary 
■tract. Two were carcinoma of the stomach and 1 an aleukemic myelosis ■with 
bilateral renal invadon only. The precise cause of the urinary retention in the=e 
3 cases_ remains unexplained. It may be, though the records were not clear on 
this pomt, that because of inadvertent lack of attention to the bladder in these 
patients, that structure may have been permitted to become hypotonic to the 
pomt of complete retention. 

Frequency of urination {4 cases). The bladder was affected in 2 cases in 1 bv 
spread from carcinoma of the breast and in the other by carcinoma from the 
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ovary. In the other 2 cases, however, the bladder was not involved. A stomach 
carcinoma involved the right ureter causing hydronephrosis and hydro-ureter 
in 1, and in the other both kidneys presented metastases from a sigmoid lesion. 

Nocturia (4 cases). In 3 of these 4 eases this symptom could be explained 
directly by the metastatic disease for involvement of the prostate was a notable 
feature. In one the prostate was found to have metastases from a carcinoma of 
the lung though this was not evident in life and not suspected in spite of the 
symptoms. In the second a chronic mah'gnant granuloma involving the prostate 
by metastases produced induration and enlargement of the gland. This had been 
noted during life but the clinical diagnosis of “chronic nephritis” was thought 
to explain the symptom. Sufficient obstruction to warrant surgical intervention 
was not present else the diagnosis might have been established before death. 
In the third case there was prostatic involvement by a lymphosarcoma. This 
patient had hesitancy as well as nocturia, and died in uremia from extensive 
bilateral renal destruction caused by the primary disease. In the final case only 
the right kidney was involved in spread from a carcinoma of the ovary but no 
invasion of the lower urinary tract was present. 

Pain {2 cases). The Iddneys were involved in both these cases. In 1 however, a 
carcinoma of the kidney with metastases to the ureter and bladder, there were 
associated calculi which could have caused the symptom if indeed the primary 
disease did not. In the other patient there was bilateral tenderness over the 
kidney regions resulting from extensive destruction of both Iddneys by carcinoma 
from the pancreas. In this case the possibility of renal neoplasm was suspected 
during life although its metastatic nature was not specifically noted. 

In contradistinction to this relatively small number of cases which preseoted 
urinary symptoms, there was a large number which could have been expected 
to do so by virtue of the nature of the invasion of the urinary structures and yet 
did not. For example: There were 88 cases of renal involvement, 22 of bladder, 
6 of prostatic, 2 of urethral, 3 of seminal vesicle, 1 of testicular, and 1 of urethral 
invasion in which the patients did not complain of any urinary symptoms which 
might have led one to suspect spread to these structures from the primary lesion. 

UNUSUAL CASES 

A group of cases is included in this series which merits recording purely be¬ 
cause of the uniqueness of the cases in presenting infrequently encountered 
metastatic involvement of one or another portion of the urinary or genital 
tracts. They follow: 

1) Carcinoma of the stomach with metastases to the right testicle, vas 
deferens, and seminal vesicle. 

2) Carcinoma of the stomach with metastases to the right ureter. 

3) Carcinoma of the pancreas with metastases to the prostate. 

4) Carcinoma of the esophagus with metastases to both ureters. 

5) Carcinoma of the tongue with metastases to both kidneys. 

G) Bronchogenic carcinoma with metastases to the bladder. 

7) CarcvnoTna of the lung vdth metastases to the prostate. 
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8) Periosteal sarcoina of the femur with metastases to the kidnej^. 

9) hlalignant endothelioma of the pleura Bitli metastases to both ureters, 
bladder, and right kidney. 

10) Fibrosarcoma of the mastoid with metastases to both kidneys. 

11) Osteogenic sarcoma of the sternum with metastases to the right kidney. 

12) Carcinoma of the kidney with metastases to the penis. 

13) Teratoma of the testicle with metastases of the contralateral testicle, 
prostate, and bladder. 

14) Chronic malignant granuloma with metastases to the prostate. 

15) Hodgkin’s disease with nodules in the ureteral wall and in the wall of 
the bladder. 

16) Ljanphosarcoma with metastases to the seminal vesicles, bladder, and 
kidneys. 

17) Lymphosarcoma with metastases to the prostate, seminal vesicles, tes¬ 
ticle and kidneys. 

IS) Lymphosarcoma with metastases to the seminal vesicles. 

SGIQI-ABY .AXD COXCLUSION'S 

One hundred forty-two cases of secondary tumors of the urinary^ tract in the 
female and the urogenital tract in the male are reviewed. 

The kidnej'S are the most frequent site of involvement, and the bladder nest. 
The most common lesions involving the urinarj' organs by metastases are those 
in the lymphoma group. Exclusive of these, the kidnej^s are most often involved 
by spread from carcinoma of the Ixmg, and the bladder by spread from carcinoma 
of the stomach. 

Of the genital structures in the male the prostate is most commonly involved. 
The predominant lesion is again the Ijunphomatous disease group. 

Sixty per cent of tlie patients in this series showed urinaiy abnormalities. These 
were not invariably indicative of metastases, but their presence in a patient 
with malignant disease should at least lead one to suspect urinarj' involvement. 

As a rule renal insufficiency is not an important feature unless the renal de¬ 
struction is e-xtreme, unless it is combined with ureteral obstruction, or uuIpas 
the aheady damaged kidney becomes the seat of a superimposed disorder. 

Blood pressiue response to renal involvement is a variable thing, it being 
normal in as many cases with pronoimced involvement as it was elevated. 

Climeal symptoms or signs related to the metastases occur in approximatelv 
20 per cent of patients. 

Eighteen cases of umque metastases are recorded for their historical interest. 
60 Plaza St., Brooldyn 17, N. F. 

REFEREKCE 

^ " Tumors in the Human Body. London: J. A. Churchill Co., 



The Journal of Urology 
Vol. 65, No. 1, Januarj' 1951 
Printed in U.S.A. 

ALLERGY AND DRUG HYPERSENSITmTY OF THE URINARY 

TRACT 

J. S. EISENSTAEDT 

The sparsity or almost complete absence of articles in the English language 
on the subject imder consideration is very striking. Drs. Kendall and Nichols/ 
in their article appearing in the Journal of Urology less than one year ago, cite 
no references to American or British urologists on allergy of the urinary tract 
but do refer to two American publications on the general subject of allergy; 
■\dz., one by A. H. Rowe- and the second by Urbach and Gottlieb.’ The second 
edition of S. M. Feinberg’s'* Allergy in Practice contains significant material on 
these manifestations of allergy. Some of the foUovung references are from their 
outstanding books. The European literature is fortunately richer in contribu¬ 
tions on this subject and has been re\dewed in preparation for this paper. 

It has been definitely proven that allergens and certain drugs may produce 
very marked symptoms and physical findin g.^ in certain individuals and that 
the changes produced may occasionally involve the urinary tract. 

Obviously a urologist ordinarily is not trained as an allergist and vice versa, 
therefore the definitive diagnosis of these conditions may have to rest with the 
allergist. However, when the urologist has exhausted every means of diagnosis 
at his disposal and then by exclusion thinks that the patient may have an under¬ 
lying causal allergic condition, he may refer the patient to the allergist and await 
his diagnosis, if the allergist can make one. 

Allergy is to be considered as a condition appearing after previous sensitiza¬ 
tion (even in utero) based on an antigen-antibody reaction and manifested as a 
hypersensitiveness to a primarily nontoxic antigen. There is no fundamental 
difference between the allergic and the so-called nonallergic individual. The re¬ 
sponse of the allergic person differs from that of the so-called nonallergic in 
degree or distribution, not in Idnd. Allergy is primarily a protective reaction in 
which the normal physiology has been disturbed. It represents a response to an 
environmental maladjustment. It is a purposeful reaction, aimlessly executed, 
a perversion of the fimction of protecting the body against deleterious substances 
and environmental influences. It is usually a reversible reaction representing 
disturbed ph^^siology rather than an organic pathological change. There is un- 
doubtdedlj’’ a greater family incidence in the frankl}’’ allergic. It is possible that 
the vago autonomic system may play an important integrating part in constitu¬ 
tional allergic response. Unquestionablj’’, in many instances of allergic reaction, 
there is lilvenfise a psychogenic factor involved. I shall not pursue these phases 
further for ob\nous reasons. 

Head at meeting of the Chicago Urological Society, January 26, 1950. 

* Kendall, L. and Nichols, T. T.: J. Urol., 61:222, 1949._ 

’ Rowe, A. H.: Food .-Vllergj'. Philadelphia: Lea and Febiger, 1931. 

* Urbach, E. and Gottlieb, P. hi.: .A.llcrgj'. Philadelphia: Grune and Stratton, p. 84J, 

lO^T 2nd cd« • • 

* Feinberg, S. M.: .411ergj' in Practice. Chicago: Year Book Publishers, 2nd edition, 

1946. 
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The intensity of the reaction appears to be entirely out of proportion to the 
strength of the stimulus. 

HISTORY 

A very important part is the elicitation of the historj' and the following ques¬ 
tions should be asked and the answers there to carefully recorded as to the 
possible manifestations of allergj’- of the urinarj'- tract, such as 1) enuresis, 2) 
bladder irritabilitj’-, 3) renal colic, 4) hematuria, hemoglobinuria, 5) albuminuria. 
The preliminarj' interrogation should establish the presence or absence of other 
outspoken allergic manifestations, such as asthma or haj' fever, in and out of 
season, urticaria, eczema, contact dermatitis, periodic headache or migraine, also 
indigestion associated ndth eating certain foods, food upsets or idiosyncrasj and 
drug idiosJ^lcras 3 ^ These questions should also determine whether such reactions 
or manifestations occur in other members of the family. 

Clinical obsen-ations and animal experiments of the last few j^ears have dis¬ 
closed that under certain conditions, all parts of the urinarj" tract may present 
symptoms of hypeisensitivencss. We know this to be true of the Iddneys, ureters, 
bladder and urethra. It must be home in mind that the sjmptoms of urinary 
tract allergy are much like those of the common or usual urologic diseases. Since 
allergic conditions involving this sj^stem are relatively uncommon, it is incumbent 
on the phj'sician to establish the diagnosis most carefullj". Important in tliis 
relation are 1) family and personal history, as above outlined, 2) searching 
physical examination, making use of all modem urological diagnostic techniques, 
combined with verj" careful and painstaking laboratorj" procedures, and clinico- 
pathologic tests. 

SEARCH FOR ASSOCLATEd'aLEERGIC COKOTTIOKS 


The most common offenders appear to be foods, wheat, eggs, milk, but in- 
halents, bacterial, fungous, drug and other allergens must be considered. 

Any or all portions of the urinarj'- tract maj" manifest sj'mptoms of allergy, 
from the kidney to the external urinarj" meatus. Instances of renal aUergj" are 
numerous. Renal colic on an allergic basis has been described by Rowe,® Duke,® 
Miller and Uhle,® and also when it is accompanied bj" albuminuria and hema¬ 
turia. as described by Rhodes^ and Miller and Uhle. Renal symptoms sometimes 
appear as a part of a generalized allergic state; for example, Adelsberger® de¬ 
scribed the onset of hematuria following an injection of house dust extract in an 
asthmatic patient. It would take too long to detail the many cases of renal al¬ 
lergy reported; however, the following conditions are described: 

Hematuria of 15 months’ duration due to food and inhalation allergj", and 
1 case of acute hematuria associated with allergic purpura, precipitated by the 
inhalation of tar fumes, the patient ha^•ing previously been sensitized bj" chewing 
tar as a child. Renal and ureteral colic has been reported by several authors 
subsequent to the ingestion or imbibition of several articles of food and drink! 


6 also Ann. Int.Med., 1; 117 1992 

«Miller. M W and UUe, G. A. W.; Int. Clinics, S: 183,1939. ’ 

1 Rhodes, 0.: J. Lrol., 38 : 410 , 1937. 

* Adelsberger, L.; Dent. med. Wochenshrft, B7: 585, 1931. 
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The sparsity or almost complete absence of articles in the English language 
on the subject under consideration is very striking. Drs. Kendall and Nichols/ 
in their article appearing in the Journal of Urology less than one year ago, cite 
no references to American or British urologists on allergy of the urinary tract 
but do refer to two American publications on the general subject of allergy; 
viz., one by A. H. Rowe- and the second by Urbach and Gottlieb.’ The second 
edition of S. M. Feinberg’s^ Allergy in Practice contains significant material on 
these manifestations of allerg 3 ^ Some of the following references are from their 
outstanding books. The European literature is fortimately richer in contribu¬ 
tions on this subject and has been reviewed in preparation for this paper. 

It has been definitely proven that allergens and certain drugs may produce 
very marked symptoms and physical findings in certain individuals and that 
the changes produced may occasionally involve the urinary tract. 

Obviously a urologist ordinarily is not trained as an allergist and vice versa, 
therefore the definitive diagnosis of these conditions may have to rest with the 
allergist. However, w'hen the urologist has e-xhausted everj’’ means of diagnosis 
at his disposal and then by exclusion t hink s that the patient may have an under¬ 
lying causal allergic condition, he may refer the patient to the allergist and await 
his diagnosis, if the allergist can make one. 

Allergy is to be considered as a condition appearing after previous sensitiza¬ 
tion (even in utero) based on an antigen-antibody reaction and manifested as a 
hypersensitiveness to a primarily nontoxic antigen. There is no fundamental 
difference between the allergic and the so-called nonallergic individual. The re¬ 
sponse of the allergic person differs from that of the so-called nonallergic in 
degree or distribution, not in kind. Allergy is primarily a protective reaction in 
which the normal phj’-siology has been disturbed. It represents a response to an 
environmental maladjustment. It is a purposeful reaction, aimlessly executed, 
a perversion of the function of protecting the body against deleterious substances 
and environmental influences. It is usuall 3 ’- a reversible reaction representing 
disturbed phj^siology rather than an organic pathological change. There is un- 
doubtdedly a greater familj’- incidence in the frankly allergic. It is possible that 
the vago autonomic system may play an important integrating part in constitu¬ 
tional allergic response. Unquestionably, in many instances of allergic reaction, 
there is likewise a psychogenic factor involved. I shall not pursue these phases 
further for obmous reasons. 



' Kowe, A. 11.: rooa /iiiergy. x uiuiuL-ipuiu.- aiiu reoiger, 

' Urbach, E. and Gottlieb, P. lil.: Allcrgj'. Philadelphia: Grunc and Stratton, p. b4U, 

^^/pef^berg, S. M.: Allcrgj' in Practice. Chicago: Year Book Publishers, 2nd edition, 
1916. 
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The intensity of the reaction appears to be entirely out of proportion to the 
strength of the stimulus. 

HISTORY 

A verv important part is the elicitation of the liistor}’ and the following ques¬ 
tions should be asked and the answers there to carefully recorded as to the 
possible manifestations of allerg 3 ' of the urinarj’’ tract, such as 1) enuresis, 2) 
bladder irritability, 3) renal colic, 4) hematuria, hemoglobinuria, 5) albuminuria. 
The preliminary interrogation should establish the presence or absence of other 
outspoken allergic manifestations, such as asthma or hay fever, in and out of 
season, urticaria, eczema, contact dermatitis, periodic headache or migraine, also 
indigestion associated with eating certain foods, food upsets or idiosyncras}' and 
drug idiosyncrasj'. These questions should also determine whether such reactions 
or manifestations occur in other members of the family. 

Clinical obsen'ations and animal experiments of the last few 3 'ears have dis¬ 
closed that under certain conditions, all parts of the urinarj* tract maj' present 
symptoms of hypersensitiveness. "We know this to be true of the Iddneys, ureters, 
bladder and urethra. It must be borne in mind that the sj-mptoms of urinary 
tract allergj' are much like those of the common or usual urologic diseases. Since 
allergic conditions involving this system are relativelj’ uncommon, it is incumbent 
on the physician to establish the diagnosis most carefullj*. Important in this 
relation are 1) family and personal history, as above outlined, 2) searching 
phyrical examination, making use of all modem urological diagnostic techniques, 
combined with very careful and painstaking laboratory procedures, and clinico* 
pathologic tests. 

SEARCH FOR ASSOCIATED ALLERGIC COXDITIO>'S 


The most common offenders appear to be foods, wheat, eggs, milk, but in- 
halents, bacterial, fimgous, drug and other allergens must be considered. 

Any or all portions of the urinary tract may manifest sjTnptoms of allergj*, 
from the kidney to the external minarj* meatus. Instances of renal allergy are 
numerous. Renal colic on an allergic basis has been described bj’’ Rowe,- Duke,® 
hliller and Uhle,® and also when it is accompanied by albuminuria and hema¬ 
turia, as described by Rhodes’ and Miller and Uhle. Renal symptoms sometimes 
appear as a part of a generalized allergic state; for axample, Adelsberger® de¬ 
scribed the onset of hematuria following an injection of house dust e.xtract in an 
asthmatic patient. It would take too long to detail the many cases of renal al¬ 
lergy reported; however, the following conditions are described: 

Hematuria of 15 months' duration due to food and inhalation allergj*, and 
1 case of acute hematuria associated with allergic purpura, precipitated bj* the 
inhalation of tar fumes, the patient har-ing premously been sensitized by chewing 
tar as a child. Renal and ureteral colic has been reported by several authors, 
subsequent to the iagestion or imbibition of several articles of food and drink! 


! M. J., U6:505,1922-, also Ann Int Med 1-117 IQOO 

- C- A- W.: Int. Clinics, 3:1^939 

• Rhodes, o.; J. Lrol., 38; 410,1937. 

’ Adelsberger, L,: Dent. med. JVochenshrft, 67: 5S5, 19.31, 
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Instances of renal or ureteral colic precipitated by drinking beer has been re¬ 
ported bj^ Urbach, by drinkujg milk, by Litzner.^ Gutmanu^® has reported cases 
due to the ingestion of meat and fruit, and Adelsberger and hlunsterd' a case 
following ingestion of rhubarb. When the suspected incriminated substances 
wore removed from the diet, the ci-amping pains disappeared, and onh’ recurred 
after renewed e.\'posure to the suspected substance. This, I belie\'e, pro’i'ides an 
allowable suspicion of allergj* as a basis for the colic and cramping pains noted 
bj- their patients. 

At this point it may be pertinent to state that strong support for an allergic 
basis is approved, when an attack of renal or ureteral colic fails to be relieved 
by the usual spasm-relieving drugs, and is relieved promptly br' an injection of 
cpiuephrin. though the relief from this ding may only be temporaiy. 

There has been a great amount of c-xcelleiit research and carefuUj* noted ob¬ 
servations on the subject of glomerulonephritis from the point of view of allergj-, 
and many think that glomeruloucpbritis is an allergic response to proteins of 
bacterial origin. This condition as well as the response of the Iddne}* is serum 
siclcncss and in pci-i-artci'itis nodosa usually fall in the realm of the internist 
luid will not be discussed in this paper, though they are of great significance as 
a part of the general subject. 

Duke has reported cases of piiinful urination or constant pain in the bladder 
area, without any objeerit'o findings, .and suggests that the possibility of allergj' 
should be considered, and the symptoms may appear as a part of a generalized 
allergic condition or as an isolated manifestation due to hypersensitiveness usu¬ 
ally to some ingested allei^cn. Salen'- reports a case of severe urinary urgency 
due to eating Biuzil nuts and noted numerous eosoinphils in a sterile bladder 
urine. The eosinophils disappeared from the urine after the patient received aitti- 
allorgie treatment. Kowe describes strong contractions of the bladder associated 
with iuvohintaiy micturition, following the therapeutic injection of e-vtract of 
mule dandc”. Litzner described forceful bladder contractions and dysuria fol¬ 
lowing ingestion of flour and milk. The urine of this patient also contained nu¬ 
merous eosinophils and was sterile. 

The absorption of unalteivd alleigcnic proteins from the bladder in monkej's 
and humans has been demonstrated by Baretz, Harteu and TTalzer.’^ The ure¬ 
thra may ivact alleigically. We all have seen cases from nibber contraceptive 
devices, producing balanitis and uretJiriris. Bcceutl.v I ha^'e observed a case in 
which the most inexpensive contraceptive sheath did not cause any reaction 
while two more expensive brands produced significant and painful irritation. 
Skin tests tverc positive. 

Hemoglobinuria and cold urticaria are also reported due to In-perscnsitivity 
to the bean Vicia-fava. known as favism, associated with systemic reactions. It 
is also thought that hemoglobinuria due to Plasmodium falcip.arum represents 
an allergic reaction, in that iutracutancons injections of killed plasmodia elicited 

* I it-ncr. S.: Med. Klic-ic. S2: RtO, 1036. 

Gusr.'..'.r.a, M. J'.: Med. Y.'oh.. 4: ToO. 103i\ 

Adoljber^er. E. and Muntcr H.: Med.Jvlinjc. 27:204, 1026. 
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positive reactions, namely hemoglobinuria, only in individuals who had had the 

Bray'’ states that enuresis may be associated with allerg 3 % more particularh 
food allergy- It mav be the only manifestation or may accompany other sjTnp- 
toms of aUergj'. an allergic study of 15 children with enuresis, three were 
relieved following the avoidance of positive foods. 

Recently a number of reports of allergj’ due to the sulfonamides affecting the 
kidney have been reported and this phenomenon has been well described. 

Various allergic manifestations occurring just before or during the menstrual 
period and cases of vaginitis associated with hay fever caused by ragweed as 
reported by Feinberg are well known and will not be described here. 

The sjTnptoms due to the allergic disease are identical with similar sjTnptoms 
due to the pathologic processes causing them in the usual urologic diseases. 
Those which have come under my obser\-ation are frequency and dj'suria, hema¬ 
turia, renal colic and urethritis, and only by elimination of all the usual etiologic 
factors by every known method of diagnosis should one be led to the suspicion 
of an allergic basis in any given case. Kendall and Kichols state the sjTuptoms 
of dj’Euria and frequency are due to an allergic edema of the mucous membrane 
of the ureter or urethra. They also agree that psj'chic factors are an important 
consideration in the predisposing, precipitation and maintenance of allergic 
diseases. 

OBJECTIVE nxnrvGS 

Hematuria may be of any degree from the fiading of a few red blood cells in 
the urine to a frank red or portwine urine. Bacteria are not found in ear] 3 ' cases. 
Few leukocytes are seen, and these when stained by Wright’s stain are recog¬ 
nized usually as mononuclear leukocytes and frequently are eosinophilic. In some 
instances all leukocydes may' be eosinophilic. In chronic cases, according to Ken¬ 
dall and Nichols, bacteria and polymorphonuclear leukocy-tes as well as mono¬ 
nuclears and eosinophils are found. 

It must be again emphasized that no part of a complete urologic study includ¬ 
ing guinea pig inoculation may^ be omitted and that only if all of the findings 
compatible with the common causes of symptoms noted by* these patients are 
absent, may one then consider the possibility of an allergic basis. This cannot 
be 0 % erstressed, and I would deeply regret having any* urologist, on flimsy suspi¬ 
cions of an allergic origin, dismiss a patient without the most complete and 
painstaking study. 


CASE REPORTS 


I ha%e observed 5 cases wideb I believe to have bad urinary' svmptoms of 
lesser or greater degree due to allergy' or drug idiosyncrasy'. I shall briefly' out¬ 
line them. In all instances a competent allergist has carried out the necessaxy 
tests and in all 5, the specific aHergin or drug was determined. In 2 other case= 
not included in this group, *e patients showed hvpereensitivity to so many 
substances that it was impossible to xmravel the problem. In 1 instance, a Negro. 
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the patient reacted positively to over 100 substances and in the other, a white 
woman, reacted to over 60 substances. In the latter patient though only a rare 
red blood cell was seen and an occasional leukocyte was found in the urinary 
sediment these were eosinophilic mononuclear leukocytes. 

Case 1. The first case observed was seen in 1939. The patient was a white 
man aged 49, who voided red urine, loaded with blood cells. He had been very 
carefully studied elsewhere and all findings except the presence of red blood 
cells were negative. There was no associated pain nor colic. All tests and e.xam- 
inations w'^ere meticulously repeated on several occasions here and were found 
negative. This being my first case, I was rather inept in asldng all the important 
questions in the history; and there is no significant comment about other allergic 
manifestations. However, completely at the end of my resources in an attempt 
to determine the etiology of the bleeding, I referred the patient to an allergist. He 
was found to be allergic to several substances, but reacted much more strongly 
to milk than to the others. The patient’s occupation was that of inspector of 
dried millc plants and after eliminating aU milk from his diet, though he showed 
marked improvement, his urine still contained many red blood cells until an 
inhalator was purchased for him to wear while inspecting these plants. Naturally, 
he was required to w'eav white cotton suits and cap which he discarded when 
leaving the plants. All red blood cells disappeared from his urine for as long a 
period as he carefully abstained from all types of contact with milk or milk 
products. The patient can produce hematuria at wall when exposed to milk in 
any form, including the fine dust at the dried milk plants. 

Case 2. The wife of a physician had had several attacks of renal colic associated 
with the presence of red blood cells in the urine. Again all examinations were 
negative except for positive culture of B. allcaligenes. She gave a history of pyeli¬ 
tis in childhood and its recurrence during pregnancy. After repetition of all 
types of genito-urinary examinations wdth completely negative findings except 
for the presence of bacteria, she was sent to an allergist for study. It was found 
that she also was allergic to several allergens. However, before the study was 
completed she had another attack of colic associated with red blood cells which 
followed the taking of codeine phosphate for a toothache. We did not consider 
this significant until after an interval of 4 months, codeine was again prescribed 
in a cough mixture, followed again 63 ’- severe renal colic. This patient remains 
free of colic, which can be produced by the taking of codeine. Thus I bel eve 
this case can be classed as one of drug allergy rather than of drug idiosyncrasy. 

Case 3 is almost identical with case 2 ; the patient also is the uofe of a physician. 
She had complained of recurrent Iddney colic with the presence of red blood cells 
in the urine. She had been studied at a prominent clinic in the Northwest and 
all ph 3 'sical and laboratoiy tests were found to be negative. All modes of examina¬ 
tion were repeated here, all wfith negative results. She was referred to an allergist 
and while undergoing a rather lengthy .series of tests she, for the first time in 
her life, dei’clopod a very severe attack of bronchial astlima, after the ingestion 
of a salad with Roquefort cheese dressing. She required repeated injects of neo- 
symephrin during the night. She was found to be sensitive to molds and since 
studiously avoiding this group of allergens she has remained well and has been 
free from urinary symiptoms. 
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Ca^cs h and 5. For the sake of brevity cases 4 and 5 may be described together 
because thev paraUeled each other almost perfectly. They represent drug idio- 
sj-ncrasj' rather than drug allergj'. In drug idiosjmcrasj^ one observes the mani¬ 
festation to an unusual degree of a normal pharmacologic reaction or side reac¬ 
tion, vrhile in drug aUergj' the response is entirely abnormal, such as for example 
as is seen in cases of sulfonamide allergy. In this condition the symptoms mani¬ 
fested are entirely independent of the physiologic action of the drug, and are 
characteristic of atopy, namely a hereditarj" factor in h 3 'persensiti\-ity. 

To refer back to cases 4 and 5 they concerned elderly men, one of vhom was 
known to be markedl 5 ' allergic to various proteins and for which the medication 
was given and the other less minutelj’ obseri’ed sufiered from asthma—again 
receiving the medication for his condition. The substance given in both instances 
was ephedrin in phj'siologic doses. Both men had enlarged prostates, but had 
little or no difficity in voiding. Both men were in complete retention within 
36 hours after taking ephedrin. Strangely enough, both patients had received 
the drug on prescription b 3 ’- the same ph 3 'sician. After the elimination of ephedrin 
from their treatment both men resumed their usual urinar 3 ' status and required 
no further treatment. It is well to remember that after taking ephedrin in ph 3 'si- 
olo^cal doses, that the tone of the muscle of the trigone and vesical sphincter is 
definitely increased and that retention of some degree is very prone to occur 
in men of prostatic age. Other patients receiving full therapeutic doses ma>' com¬ 
plain of difficulty and discomfort in voiding as described b 3 ' Boston,^* Bal 3 ’-eat 
and Rinkel,^® and Valentine and Fitzgerald.” 


DISCUSSION 


The fact that infrequently or raTel 3 ' any or all organs of the urinary tract may 
be the site of an allergic response has been stated. That these manifestations 
may be part of a S3'Stemic allergic response or represent an isolated locale has 
been noted. The symptoms occurring as a result of allergy in the urinary tract 
are identical with those due to the more usual causes. The phv'sician must mnkp 
use of every possible method of examination, inclusive of laboratory methods 
to exclude organic disease. The history may be of great significance in helping 
one come to a presumptive diagnosis of allergy. The eventual diagnosis will 
probably always lie with the trained allergist. 

The characteristic fimding of preponderance of mononuclear leukocytes in the 
urinary sediment, many or all of which are eosinophiles, suggests the likelihood 
of m allergic basis. The failure of response of urinary colic to the usually pre¬ 
scribed antispasmodic drugs and its rapid, though temporary response to neo- 
ssTiepbrn may also suggest an allergic origin of the cramping pains. 

Elimin ation of the offending substance with complete freedom from symptoms 
is very significant, especially if, after an interval, exposure to the allergen re¬ 
produces the s 3 mptom complex for which the patient sought relief. 


25 E. Washington St., Chicago, HI. 

" Boston, L. K.; Med. Times, 66:94,192S. 

!' Bah-eat, E, J.I. and Rinkel, H. J.: J. A. M. A., 98:154,1932. 
” Valentme, J. J. and Fitzgerald, J. S.: J. Urol., 34:314 1935 
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A NEW FENESTRATED TROCAR FOR INTRODUCTION 
OF BALLOON CATHETERS IN CYSTOSTOMY, 
NEPHROSTOMY AND PYELOSTOjMY 

MEEEDITH CAMPBELL 

From the Department of Urology, New York Universily-Bellevue Medical Center, N. F. 

Except for Mclver’s ingenious solution of the problem of size and bulk of 
the outer end of the Foley catheter with its two tubes (one for drainage and one 
for balloon inflation), the universally employed balloon catheters cannot be com¬ 
pletely passed through cystostomy trocars heretofore available. The instrument 
described here was designed to overcome this difficulty and does so. 

Since the introduction of the balloon catheter by Foley, these self-retaining 
instruments have largely superseded the mushroom (de Pezzer) and wing-tipped 
(Malecot) tubes so regularly employed previously. No attempt has been made 
by me to introduce mushroom catheters through the new instrument (fig. 1) 
here described since I long ago discarded them because withdrawal of the large 
mushroom head is needlessly traumatic. Yet by using a probe or stylet to stretch 
the tip of the winged catheter and thus flatten out the wings, this catheter is 
easily passed through the fenestrated trocar to the bladder or renal pelvis (fig. 
2, A). Small balloon catheters (14 to 18F) of the Foley type or the Higgins’ 
modification pass readily without a stiffening stylet or probe but the balloon 
segment of a 20F catheter might be a tight fit and requires the assistance of a 
stylet. 

When this instrument was initially conceived the first one for experimental 
trial was fashioned from a Young urethroscope, at the inner third of which was 
made a fenestra of less than half the diameter of the tube and about 5 cm. long. 
The solid stylet was spear pointed. This trocar was used for cystostomy in 
several patients and served admirably. The present instrument* is shovui in 
fig. 1 where it wiU be noted that for guidance the stainless steel 26F tube is 
appropriately calibrated in centimeters, registering from the tip of the hollow 
ground three sided sharp edged stainless steel solid obturator. A wide, round, 
thin flange at the outer end of the tube materially assists manipulation of the 
trocar. 

To use the trocar for cystostomy imder local anesthesia, the bladder is well 
filled to elevate the peritoneal reflection reasonably high above the pubis. The 
slvin and projected path through which the trocar will be passed into the bladder 
is infiltrated with 1 per cent novocain. Introduction of the instrument is facili¬ 
tated by making a small sldn incision 1 cm. long. In a child the trocar is intro- 
cuced about 2 cm. above the upper border of the pubis and in an adult about 
4 cm., the direction being downward and slight^ forward toward the juxta- 
trigonal bladder floor. The instnunent is now pushed directly through the ab¬ 
dominal wall and into the bladder; its arrival in this mscus is announced by 
slight leakage of bladder fluid and/or urine through the fenestra (fig. 2,A). The 

* Made by C. R. Bard, Inc., Summit, N. J. 
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Fig. 1. Trocar opened and closed. Drainage tube is introduced through lateral fenesli 
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A NEW FENESTRATED TROCAR FOR INTRODUCTION 
OF BALLOON CATHETERS IN CYSTOSTOMY, 
NEPHROSTOMY AND PYELOSTOIHY 

MEREDITH CAMPBELL 

FTom the Department of Urology, New York University-Bellevue Medical Center, N. Y. 

Except for Mclver’s ingenious solution of the problem of size and bulk of 
the outer end of the Foley catheter wdth its two tubes (one for drainage and one 
for balloon inflation), the universally employed balloon catheters cannot be com¬ 
pletely passed through cystostomy trocars heretofore available. The instrument 
described here was designed to overcome this difficulty and does so. 

Since the introduction of the balloon catheter by Foley, these seF-retaining 
mstruments have largely superseded the mushroom (de Pezzer) and wing-tipped 
(hlalecot) tubes so regularly employed previously. No attempt has been made 
by me to introduce mushroom catheters through the new instrument (fig. 1) 
here described since I long ago discarded them because withdrawal of the large 
mushroom head is needlessly traumatic. Yet by using a probe or stylet to stretch 
the tip of the winged catheter and thus flatten out the wings, this catheter is 
easily passed through the fenestrated trocar to the bladder or renal pelvis (fig. 
2, A). Small balloon catheters (14 to 18F) of the Foley type or the Higgins’ 
modification pass readily without a stiffening stylet or probe but the balloon 
segment of a 20F catheter might be a tight fit and requires the assistance of a 
stylet. 

When this instrument was initially conceived the first one for experimental 
trial was fashioned from a Young urethroscope, at the inner third of which was 
made a fenestra of less than half the diameter of the tube and about 5 cm. long. 
The solid stylet was spear pointed. This trocar wms used for cystostomy in 
several patients and served admirably. The present instrument* is shown in 
fig. 1 where it will be noted that for guidance the stainless steel 26F tube is 
appropriately calibrated in centimeters, registering from the tip of the hollow 
ground three sided sharp edged stainless steel solid obturator. A wide, round, 
thin flange at the outer end of the tube materially assists manipulation of the 
trocar. 

To xise the trocar for cystostomy under local anesthesia, the bladder is well 
filled to elevate the peritoneal reflection reasonably high above the pubis. The 
skin and projected path through which the trocar wiU be passed into the bladder 
is infiltrated with 1 per cent novocain. Introduction of the instrument is facili¬ 
tated by making a small skin incision 1 cm. long. In a child the trocar is intro- 
cuced about 2 cm. above the upper border of the pubis and in an adult about 
4 cm., the direction being downw'ard and slightly forward toward the juxta- 
trigonal bladder floor. The instrument is now' pushed directly through the ab¬ 
dominal wall and into the bladder; its arrival in this viscus is announced by 
slight leakage of bladder fluid and/or urine through the fenestra (fig. 2,A). The 

* Made by C. R. Bard, Inc., Summit, N. J. 
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Fig. 1. Trocar opened and closed. Drainage tube is introduced through lateral fenestra 



Fig. 2. A, trocar cystostomv ^svith introduction of a wing-tip catheter elongated -vrith 
a probe. B, trocar C 3 ’stostom 3 ' with introduction of balloon catheter. 



Fig. 3. Trocar nephrostomy M'ith establishment of balloon catheter drainage 
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IMEREDITH CAMPBELL 

From the Department of Urology, New York University-Bellevue Medical Center, N. Y. 

Except for Mclver’s ingenious solution of the problem of size and bulk of 
the outer end of the Foley catheter ndth its two tubes (one for drainage and one 
for balloon inflation), the universally employed balloon catheters cannot be com¬ 
pletely passed through cystostomy trocars heretofore available. The instrument 
described here was designed to overcome this difficulty and does so. 

Since the introduction of the balloon catheter by Foley, these self-retaining 
instruments have largely superseded the mushroom (de Pezzer) and wing-tipped 
(Malecot) tubes so regularly employed previously. No attempt has been made 
by me to introduce mushroom catheters through the new instrument (fig. 1) 
here described since I long ago discarded them because withdrawal of the large 
mushroom head is needlessly traumatic. Yet by using a probe or stylet to stretch 
the tip of the winged catheter and thus flatten out the ■wings, this catheter is 
easily passed through the fenestrated trocar to the bladder or renal pelvis (fig. 
2, A). Small balloon catheters (14 to 18F) of the Foley type or the Higgins’ 
modification pass readily ■without a stiffening stylet or probe but the balloon 
segment of a 20F catheter might be a tight fit and requires the assistance of a 
stylet. 

lYhen this instrument was initially conceived the first one for experimental 
trial was fashioned from a Young urethroscope, at the inner third of which was 
made a fenestra of less than half the diameter of the tube and about 5 cm. long. 
The solid stylet was spear pointed. This trocar was used for cystostomy in 
several patients and served admirably. The present instrument* is sho^mi in 
fig. 1 ■w'here it ■will be noted that for guidance the stainless steel 26F tube is 
appropriatelj^ calibrated in centimeters, registering from the tip of the hollow 
ground three sided sharp edged stainless steel solid obturator. A ■wide, round, 
thin flange at the outer end of the tube materially assists manipulation of the 
trocar. 

To use the trocar for cystostomy under local anesthesia, the bladder is well 
filled to elevate the peritoneal reflection reasonably high above the pubis. The 
skin and projected path through which the trocar ■will be passed into the bladder 
is infiltrated ■v\ith 1 per cent novocain. Introduction of the instrument is facili¬ 
tated by making a small skin incision 1 cm. long. In a child the trocar is intro- 
cuced about 2 cm. above the upper border of the pubis and in an adult about 
4 cm., the direction being downward and slightly forward toward the juxta- 
trigonal bladder floor. The instrument is now pushed directly through the ab¬ 
dominal wall and into the bladder; its arrival in this viscus is announced by 
slight leakage of bladder fluid and/or urine through the fenestra (fig. 2,A). The 

* Made by C. R. Bard, Inc., Summit, N. J. 
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Pig. 1 Trocar opened and closed. Drainage tube is introduced through lateral fenestra 



Tig 2 A, trocar cjstostomj with introduction of a ning-tip catheter elongated with 
a probe B, trocar cjstostomy nith introduction of balloon catheter. 



Fig 3 Trocar nephrostomy ndth establishment of balloon catheter drainage 
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Except for Mclver’s ingenious solution of the problem of size and bulk of 
the outer end of the Foley catheter with its two tubes (one for drainage and one 
for balloon inflation), the universally employed balloon catheters cannot be com¬ 
pletely passed through cystostomy trocars heretofore available. The instrument 
described here was designed to overcome this difficulty and does so. 

Since the introduction of the balloon catheter by Foley, these seF-retaining 
instruments have largely superseded the mushroom (de Pezzer) and wing-tipped 
(Malecot) tubes so regularly employed previously. No attempt has been made 
by me to introduce mushroom catheters through the new instrument (fig. 1) 
here described since I long ago discarded them because vdthdrawal of the large 
mushroom head is needlessly traumatic. Yet by using a probe or stylet to stretch 
the tip of the vdnged catheter and thus flatten out the wings, this catheter is 
easily passed through the fenestrated trocar to the bladder or renal pelvis (fig. 
2, A). Small balloon catheters (14 to 18F) of the Foley type or the Higgins’ 
modification pass readily without a stiffening stylet or probe but the balloon 
segment of a 20F catheter might be a tight fit and requires the assistance of a 
stylet. 

When this instrument was initially conceived the first one for experimental 
trial was fashioned from a Young urethroscope, at the inner third of which was 
made a fenestra of less than half the diameter of the tube and about 5 cm. long. 
The solid stylet was spear pointed. This trocar was used for cystostomy in 
several patients and served admirably. The present instrument* is shown in 
fig. 1 where it will be noted that for guidance the stainless steel 26F tube is 
appropriately calibrated in centimeters, registering from the tip of the hollow 
ground three sided sharp edged stainless steel solid obturator. A wide, round, 
thin flange at the outer end of the tube materially assists manipulation of the 
trocar. 

To use the trocar for cystostomy under local anesthesia, the bladder is well 
filled to elevate the peritoneal reflection reasonably high above the pubis. The 
skin and projected path through which the trocar wiU be passed into the bladder 
is infiltrated with 1 per cent novocain. Introduction of the instrument is facili¬ 
tated by making a small skin incision 1 cm. long. In a child the trocar is intro- 
cuced about 2 cm. above the upper border of the pubis and in an adult about 
4 cm., the direction being dovmward and slightly forward toward the juxta- 
trigonal bladder floor. The instrument is now pushed directl}’’ through the ab¬ 
dominal wall and into the bladder; its arrival in this viscus is announced by 
slight leakage of bladder fluid and/or urine through the fenestra (fig. 2,A). The 

• Made by C. R. Bard, Inc., Summit, N. J. 
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THOMAS J. KIRWIX 


From the Departments of Urology, Kew York Medical Collcyc, Flower and I-tflh .Ivcnuc 
Hospital and Metropolitan Hospital, ^cw 1 orl:, . 1 . 


Since medicine began, doctors have been trjdng to devise ways and means of 
replacing the activity of the kidney, either by transplantation of that oigan oi 
by chemical means. 

Regarding the former, it has been found impossible to transplant kidneys from 
one animal to another. The general experience has been that kidneys thus trans¬ 
planted will appear to survive for a period of approximately 21 days, after which 
the transplanted organ acts as foreign protein and causes the death of the ani¬ 
mal. A kidney can be successfully transplanted in an animal from its normal 
position in the loin to the pelvis, with an entirely new set of blood vessels; but 
it requires an autogenous transplant, as this does not hold true of a foreign 
kidney. 

iMethods of extracting retained waste products from the blood, in cases of 
kidney failure, have been fairly successful. It has been definitely shown that if 
the kidney can be tided oi'er for a period of time by artificial means, that im¬ 
portant structure may recuperate to such an extent that it will resume its ac¬ 
tivities and again become a satisfactorily functioning organ. 

These methods are of two sorts. One is the lavage of various viscera. Under 
this head come duodenal lavage, developed by Dr. Joseph hlcCarthy in 1923, 
gastric lavage, intestinal irrigation, and the more recent and formidable peri¬ 
toneal irrigation. The success attained by these methods in humans has been 
quite striking in some instances. On the other hand, there have been cases of 
complete anuria due to calculus, infection, the ingestion of cauterizing drugs, 
or occurring as a reflex after instrumentation in which the result has been com¬ 
plete failure. 

The second method of extracting toxicity from the blood in kidnej* failure, 
and the one wdth which we are here concerned, is by mechanical means. A num- 
bei of machines foi the pui*pose of purifying the blood in lieu of kidney actR-ity 
have been devised in recent years, and these will be re\dewed briefly. Although 
not as yet widely employed, the artificial kidney has met with sufficient clinical 
success to show that, by its use, life can be prolonged during temporary acute 
renal insufficiency until recovery of renal function occurs. 

The authors are here presenting a machine which is compact, efficient as a 
mechanical deffice, and satisfactory as regards treatment of the failing or col¬ 
lapsed kidney. 


Read at annual meeting, .American Urological .•tssociation, Washington, D. C., Jklay 30 
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depth of the penetration is indicated by the calibration on the shaft of the tube. 
In a child this distance is safely about 3 cm.; in a nonobese adult about 5 cm., 
and in an obese adult may be 10 cm. or moie. With caution, gentleness and care, 
the bladder floor need not be scratched or injured. 

Ha^ung introduced the trocar into the Amsical caAuty, the spear-pointed stj^let 
is ■ndthdra-um and the well-lubricated catheter to be left indiA-elling is passed 
into the bladder through the opening on the side of the tube, the mechanics 
being that of a shoehorn or gorget (fig. 2). With the catheter introduced well 
into the bladder, the balloon is inflated and the trocar is AAothdraiATi. For the 
comfort of the patient while he is wealing the catheter, it is important to keep 
its tip awaj^ from the trigone, vesical outlet or floor to avoid bladder irritation, 
spasm, or the reflexlj'' produced desire to Amid. This is accomplished by vdthdraw- 
ing the catheter until it is stopped by the balloon, now in contact vdth the blad¬ 
der dome. The catheter is anchored externally bj’' a small piece of adheswe tape 
or other method and in a maimer to keep the balloon closely approximated to 
the dome. A piece of gauze is applied to the small abdominal AA'ound about the 
catheter to absorb moisture and serum; there are no sutures. 

"^flien the trocar is used for nephrostomy or pjmlostomy the method of its 
introduction into the kidnej'' pelvis is fundamental!}’' the same as in cystostomy; 
the procedure is carried out on the exposed kidney or its pehds respecthmly. In 
nephrostomy the parench}Tna is penetrated at its palpably thinnest portion and 
preferably near the lower pole. TiTien the loin wound has been closed, the catheter 
is gently withdraA\Ti until it is felt to be A\ithheld by the intrapehdc balloon and 
is anchored externally at this point as described under trocar cystostomy (fig. 3). 

This instrument has been employed for these procedures in both adults and 
children; the youngest patient on whom trocar cystostomy was performed was 
1 day of age. The trocar used^in children is of 23F caliber as compared irith 
the 26F employed in older patients. So simple is trocar cystostomy b}’’ this 
method that I can foresee its employment in some cases as an out-patient or 
office procedure. It is conceiAmble that this instrument and the indwelling bal¬ 
loon catheter might be employed in empyema and other intrapleural conditions 
requiring the establishment of tube drainage, or for the steps of tunnelling and 
emplacement of the free tube graft in the Mclndoe operation for hypospadias. 

140 E. oJf. St., New York, N. Y. 
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Since medicine began, doctors have been Dying to de\ ise n ays and means of 
replacing the activity of the kidney, either by transplantation of that organ oi 
by chemical means. 

Regarding the former, it has been found impossible to transplant kidneys from 
one animal to another. The general experience has been that kidneys thus trans¬ 
planted v'ill appear to survive for a period of approximately 21 days, after v'hich 
the transplanted organ acts as foreign protein and causes the death of the ani¬ 
mal. A kidney can be successfully transplanted in an animal from its normal 
position in the loin to the pehns, with an entirely new set of blood vessels; but 
it requires an autogenous transplant, as this does not hold true of a foreign 
kidney. 

Methods of extracting retained waste produets from the blood, in cases of 
kidne}’’ failure, have been fairlj" successful. It has been definitelj^ shown that if 
the kidnej’’ can be tided ovev for a period of time by artificial means, that im¬ 
portant structure may recuperate to such an extent that it will resume its ac¬ 
tivities and again become a satisfactorily functioning organ. 

These methods are of two sorts. One is the lavage of various viscera. Under 
this head come duodenal laA’-age, developed by Dr. Joseph JMcCarthy in 1923, 
gastric lavage, intestinal irrigation, and the more recent and formidable peri¬ 
toneal irrigation. The success attained b}’’ these methods in humans has been 
quite striking in some instances. On the other hand, there have been cases of 
complete anuria due to calculus, infection, the ingestion of cauterizing drugs, 
or occurring as a reflex after instrumentation in which the result has been com¬ 
plete failure. 

The second method of extracting toxicity from the blood in kidnej' failui-e, 
and the one with which we are here concerned, is by mechanical means. A num¬ 
ber of machines for the purpose of purifying the blood in lieu of kidney activity 
have been devised in recent yeai’s, and these nill be reviewed briefly. Although 
not as yet widely employed, the artificial kidney has met with sufficient clinical 
success to show that, by its use, life can be prolonged during temporary acute 
renal insufficiency until recovery of renal function occurs. 

The arrthors are here presenting a machine which is eompact, efficient as a 
mechanical device, and satisfactory as regards treatment of the failing or col¬ 
lapsed kidney. 


_Read at annual meeting, .American Urological Association, Washington, D. C.. May 30 
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REVIEW OP the literature 

The development of the artificial kidney started with the work of Abel, Rovii- 
tree and Turner at The John Hopkins University in 1913. They conceived the 
idea that urea and other low molecular-weight components could be removed 
fiom the circulating blood of living animals by dialysis through a semipermeable 
membrane. The apparatus which thej’’ devised utilized collodion membranes pre- 
paied by dipping forms in a solution of cellulose nitrate. These membranes vere 
imrneised in saline solution, and arterial animal blood was passed through the 
device and returned to the venous sj'stem. Coagulation of the blood vas pre- 
I ented by the injection of hirudin, an extract of leeches. They referred to this 
piocess as “idid-diffusion”; and for the apparatus which Abel described to the 
International hledical Congress that same year they coined the term “artificial 
kidney.” 

Stimulated bj'’ this work, George Haas, a German scientist, developed a di¬ 
alyzing apparatus in 1915 which utilized collodion tubes encased in outer glass 
tubing. Blood was removed from the cubital vein and fractionally dialzyed for 
30 minutes and then returned to the body’’. Hirudin, used as an anticoagulant, 
was found to produce unpleasant reactions and heparin was substituted. The 
piocedure was slow and cumbersome, and the results were unsatisfactory'. Haas 
did not publish his experimental results until 1925 and did not describe his ap¬ 
paratus until 1935. 

Another artificial kidney was described in 1923 by Necheles, and further re¬ 
sults were elaborated by Lims in 1927. Similar e.xperiments were carried on by 
Ny’iri in 1926. 

The work of these pioneers had been seriously’’ handicapped by’’ the difficulties 
in preparing uniform dialyzing membranes and by the porosity’’ of the prepared 
collodion membrane. The de'\’’elopment by' the chemical industry of cellophane 
in thin sheets of uniform thickness and the further refinement of heparin solved 
tvo of the major problems encountered by' the earlier experimenters. Thalhimer 
in 1938 was the first to realize the tremendous advantages of these develop¬ 
ments. He deGsed a dialy'zer using cellophane tubing as a permeable membrane 
and immei’sed this in physiological salt solution. Heparinized blood was passed 
on the opposite side of the membrane and was then returned to the animal 
body'. 

The fimt artificial kidney suitable for clinical use was devised by' W. J. Kolff 
of Kampen, Holland, in 1944. This apparatus, the result of extensi’\'e experi¬ 
mental and clinical tests, consisted of a large, cy'lindrical dium around which 
was wound spirally' approximately' 100 feet of one-inch cellophane tubing. The 
ends of the tubing were connected to rotating universal joints, and the entire 
drum was immersed in a large tub of solution containing various electroly'tes. 
Blood was supplied to the tubing by' arterial pressure and was returned to the 
venous system by' means of a mechanical pump. iMore extensive reports of this 
apparatus and of his results were published by' Kolff in 1946 and 1947. 

The Kolff kidney' was modified in England by' Bywaters and later by' Darmady', 
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and in Canada by jMacLean of Toronto and Palmer and Rutherford of "i'’an- 
couver. 

Earl}' in 1947, Nils Ahvall of Lund, Sweden, constnicted an artificial kidney 
by winding cellophane tubing around a cylinder wth prolusions made for the 
inflow and outflow of blood. The cylinder was immersed in a large, cjdindrical 
jar containing the electroljde solution. Means were proiuded for agitation and 
temperature control of the solution. Later in the same year, Murray of Canada 
presented a dialyzer ver}' similar to the Ahvall unit. 

Leonards and Skeggs in 1948 described an experimental dialyzer utilizing cello¬ 
phane sheets as a permeable membrane. 

The artificial kidneys described in the literature are of two tj-pes. One is the 
large circular drum, or Kolff type, kidney in which the dmm containing the 
dialyzing membrane rotates in a large bath of electrolyte solution. This type of 
kidney has the disadvantages of excessive size, mechanical operating difficulties, 
and the possibility of leakage of blood through porous holes in the cellophane 
tubing. Such kidneys depend largely on arterial pressure to move the blood 
through the membrane. Less than one-half of the effective dialyzing area is 
utilized, inasmuch as only one-half of the area is immemed in the electroljde 
solution at any one time. 

Artificial kdineys of the second, or Alwall, tjpe have manj' of the disadvan¬ 
tages of the rotating-tjpe kidneys. They have small, cylindrical tanks of a lim¬ 
ited electrol 5 i:e solution capacity. The cellophane tubing which is wound around 
a smaller cylinder has a limited dialyzing area and is subject to the same oc¬ 
casional difficulties, such as leakage due to porosit}' and the necessity for changing 
the small volume of electroljde solution several times during the period of di- 
ah'sis. 


general principles of the LOWSLEY-KIRVUN ARTIFICL4L KIDNEY 

In developing the Lowsley-Envin artificial kidney, we attempted to elim¬ 
inate the physical and mechanical difficulties inherent in the premous machines 
and to construct a small, compact unit hardng maximum effective dialyzing sur¬ 
face, a completely self-contained unit A\-ith the capacity for enough electrolyte 
solution for complete diaR'sis and equipped with temperature control, circulating 
mechanisms, meters for the measurement of the rate of flow of blood and of 
dialyzing solution, and an adequate blood pump capable of remoiung blood from 
the venous system without destrojdng the cellular components of the blood (figs 
L 2, 3, 4). We have utilized the modem principles of dialysis which have been 
employed in large-scale industrial and scientific operations during recent years 
CeUophane sheets have been used as permeable membranes instead of the cello 
Phane or coUodion tubing heretofore used in other kidneys. With modern meth' 
ods it is possible to produce a uniform, homogeneous cellophane sheet free from 
pinholes or porous sections. 

no. 

In the voralld ccolcr-coneol fow lype of ,he blood and electroljdo 
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cells are separated by circular sheets of cellophane mounted on transparent plastic 
supports, and are arranged alternately, with the blood chambers interspersed be¬ 
tween pairs of water chambers. In this system, the blood is pumped through a 
common header at the base of the diatyzer and rises through the blood chambers, 
flowing over the permeable membrane and leaving the chamber at the top 
through a common header. The electrol 5 d;e solution enters the water chambers 
through a common header at the top of the dialyzer and passes downward over 



Fig 1. Lowsloy-Kinvin artificial kidney Counter-current parallel flow artificial kidney: 
dialyzer 


the permeable membrane on the side opposite the blood, in a counter-current 
direction, discharging from a common header at the bottom. 

In the sei'ics counter-current flow type of kidney each cell consists of a chamber 
in which is mounted a circular or rectangular sheet of cellophane. The plastic 
surfaces of the chambers are serrated on opposite sides to permit the flow of 
blood on one side and the flow of water on the other side, with the serrations 
arranged in such a manner that the direction of the flow of blood and water is 
counter-current. The blood enters the first chamber and, after passing over the 
permeable membrane, enters the second chamber and altematcs through the 
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rem-iiiiin- dialvzmg chambei-s until it exits from the last ehamher. The electro- 
IvtJsolutlon enters the last chamber fii-st and flows in a connter-curren manner 
tlKoughthe consecutive dialyzing chamber and exits at. the first chambci. Ihis 
t\-pe of constmetion gives veiy high dialyzing efficiencies. 


IX VITRO TESTS 


A large series of in vitro tests was made, using aqueous solutions of urea under 
various conditions, in order to determine the elTect of the rate of flow of uiea 



Jir 



Fig. 2. Counter current series flow artificial kidney 

and electrolj-te solution, the concentration of urea, and the thickne.^^s of the 
dialyzing membrane on the rate of removal of urea from aqueous solutions; also 
the effective dialyzing area, effective pressure, the rate of urea removal in ani¬ 
mal and human blood solutions, and the effect of the above-mentioned variables 
on the parallel flow and series flow tj-pe of artificial kidney respectively. 

The results indicated that urea can be effectively reduced in a period of 6 
houi-s in a parallel flow system. The rate of removal was not significantly in¬ 
fluenced by increasing the flow ratio of A%ater to urea solution. 
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]) 9’li(; rate of removal of urea in aqueous solutions, using a counter-current 
parallel flow type of artificial kidney and utilizing an effective dialyzing area of 
4C)2 square inches, was studied. 'I’lie flow rate on the water side of the kidney 
was varied in ratios of 4:1, 10:1 and .30.0:1. Urea solution containing 250 mg. 
per cent urea was used in a ((uantity approximately equivalent to the normal 
blood volume of the human. 3’he results listed in table 1 show that the urea is 
effcctiwly removed in this volume of solution in a period of 0 hours in a parallel 
flow system, and that the late of lemoval of urea was not significantly influenced 
by ineieasing the flow latio of water to uiea above a ratio of '1:1. 


Tatu.i; I. Krntoinl of itrai from aqiaouH Holnlionn 


Parallel Flow Tj’pr* Artificial Kidney—DialyrinR Area 102 Squaie IiielicH 
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'i'AJtu: 2 Effort of Titi’tnhrane IhicUioHH on rolo of urra rnnovul 
Parallel I'low TyP'’ Kidney—Flow Ratio 10:1 
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2 ) 3-he efTe^d of the thickness of the dialyzing membrane on the rate of ,e 
moval of uiea in the parallel flow type of kidney was studied. In these exneri* 
meats the flow ratio of water to urea solution Avas maintained at IG'l T 1 
lesuhs outlined in table 2 indicate that the rate of i-emoval of urea from ' 300 ^ 

solutions is higher when thin membranes are used—tliot „ i- 1 - 

membrane having a thickness of less than .001 inch ’ 

3) A serie. of tests was under-faken to determine ’the rate of removal of urea 
born aqueous solul.ons using a counter-current series flow type of artificM H 
ney and utilizing an effective dialyzing area of 720 snim.^ • 1 

rate of arjueous urea solution of 100 cc per minute The ^ 

n„„. a, lOM.-.V 
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concentration can be reduced from 250 mg. per cent to 18 mg. per cent within 
a period of 50 minutes. 

4) The effect of urea concentration on urea removal in aqueous solutions per 
single passage through a series flow tjqje of kidney was studied. The results out¬ 
lined in table 4 indicate that the per cent of urea removed increases with the 
concentration of urea, and that the higher the concentration of urea the greater 
the amount removed. 

5) The effect of the rate of flow of animal blood per single passage through a 
series flow dialyzer on the urea concentration was studied. Urea was added to 


Table 3. Removal of urea from aqueous solution 
Series Flow Type Artificial Kidne 3 ' 


DIALYSIS 

URE\ 

PER CENT OF ORICIVAL CONCESTR^- 
TIOS REMO\ED 

Minutes 

-v«. % 


0 

250 


5 

226 

9.6 

10 

203.5 

18.6 

15 

182 

27.2 

20 

160 

36.0 

25 

137 

45.2 

30 

113 

54.8 

35 

89.5 

64.2 

40 

65 

74.0 

45 

41 

83.6 

50 
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Table 4. Effect of urea concentration on urea removal 
Per Single Passage Through Series Flow Tj'pe Artificial Kidnej' 


UREA MC % IVPUT 

UREA MC. % EXHAUST 

TER CENT OF UREA REMOVED 

45 

19 

70 

156 

51 

67 

109 1 

40 

70 

240 

52 

78 

426 

70 

83 


animal blood to give a concentration of 873 mg. per cent and heparin was u.scd 
as an anticoagulant. The blood flow rate was varied through the kidnej" from 
220 cc per minute to 40 cc per minute. The re.sults outlined in table 5 indicate 
that, to approach the nonnal functions of the human kidnejq the artificial kid¬ 
ney must function at blood rates of from 100 to 220 cc per minute, and that 
under these conditions the ratio of the water or electroh'te solution flow to tlie 
blood flow should be not less than 5:1. 

description of lowsley-kirwin artificial kidney 

On the ba.«is of the e.xperimental data developed in the in vitro le.«t.s, an aiti- 
ficial kidney .Miitable for use on humans was designed. .Vdequatc provi.‘-ions vere 
made for the maintenance of high blood flow rates and .suitable water flow rates. 
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The initial machine, which was used in the in mvo tests on a^als and in 
clinical applications to humans, utilized a counter-current parallel flow tj^e o 
dialyzing unit. The body of the machine consisted of a rectangular stainless steel 
tank which was mounted on roller-bearing casters. The tank was compartmented, 
the bottom section holding approximately 3S gallons of electroljde solution. An 
outlet valve was promded in the bottom for drainage of the tank after use, and 
an inlet valve for the addition of components of the electroljb^ solution. Facili¬ 
ties were provided for emptjdng the tank through the drainage valve, or by 
means of the circulating pump. The base of the tank was equipped ndth an 
agitator, a temperature control mechanism, and a pump for transferring the 
electrolyte solution from the tank to the dialyzer. 

The dialyzer itself, of the parallel flow type, had 13 chambers for blood and 
12 alternate chambers for electrolyte solution. This unit was equipped with 
meters for indicating the rate of flow of blood and a clot trap for the removal of 
air-bubbles and clots on the discharge end of the dialyzer. 

A mechanism for adjusting the internal pressure of water and electrobde solu¬ 
tions was mounted on top of the dialj’' 2 ing tank. A special type of blood pump 


Tabio; 5. Effect of rate of flow of blood on urea removal per single passage through series flow 

type artificial Mdney 


TMW UAIE BLOOD 

USXA IKPUT 

rSXA BTSIOVXO 

OXABANXE BLOOD 

cc/min. 

iit.% 

iic.% 

u/min. 

220 1 

873 

317 

so 

180 

873 

341 

70 

100 

873 

411 

47 

40 

873 

533 

24 


was designed to prevent the destruction of the cellular components of the blood. 
This consisted of a pulsating diaphragm equipped with two small butterfly valves 
to prevent back-flow. Means were provided in the pump to increase or decrease 
the rate of flow. 

In-preparing the Lowsley-Kirwinartificialhidney for operation, the tanV is first 
filled with ordinary tap water to which are added electrolytes in measured quan¬ 
tities. The electrob-te solution used in the majority’- of the tests consisted of 
the following; 


Potassium chloride.. 

Sodivun chloride. 

Dextrose. 

Sodium bicarbonate 


im. 

58 

870 

2175 

290 


These quantities added to 38 gallons of water produce a solution of the follow¬ 
ing concentration: 


Potassium chloride. 

Sodium chloride. 

Dextrose. 

Sodium bicarbonate.... 


per cmi 

0.04 

0.6 

1.5 

0.2 
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The machine is assembled prior to use, the time required being approximately 
30 minutes. All of the lines which come in contact with blood, including the 
pump and the blood chambers of the dialyzing unit, are disinfected hy soaking 
in cold aqueous urolocide solution for a period of 16 hours. This is usually ac¬ 
complished by assembling the artificial kidney and filling it with disinfecting 
solution the evening preceding the application of the machine to the patient. 

ANniAD EXPEREUENTS 

A munber of preliminary experiments were performed on dogs for the purpose 
of developing a standard technique which would be best suited to the living 
subject, and also to orient personnel in the use and operation of the machine. 
In the animal experiments a modified version of the machine was used. This 
consisted of about one-third of the dialyzing chambers, corresponding approxi¬ 
mately to the dog’s weight as related to the weight of the human. 

Isolation of the femoral vein was performed on anesthetized dogs. After a 
suitable time, to allow for clotting at the cut-down site, the animals were hep¬ 
arinized and the veins cannulated with polyethylene tubing. Considerable diffi- 


Table 6. Results of dialysis, dog No. 4 


DIALYSIS 

BLOOD UBEA NTTBOCEN 

Bours 1 

Uc.% 

Start 

345 

1 

281 

2 

244 

3 

220 


Urea removed by artificial kidney.11-9 S™- 

Urea removed by dog’s kidney.11.15 gm. 


Urea removed by artificial kidney.11-9 S™- 

Urea removed by dog’s kidney.11.15 gm. 


culty was encountered by not securing an adequate flow of blood from the ani¬ 
mal due to occasional collapsing of the veins against the cannular eye, inadequate 
blood supply to the cannulas, and premature coagulation. It was necessary to 
establish a heparin tolerance test curve for each animal to be dialj’’zed, permit¬ 
ting evaluation of the thrombophilic tendency of the particular animal and de¬ 
termination of the amount and frequency of administration of heparin. 

The results obtained during the dialysis of one of the many dogs used in the 
e.xperimental work are outlined in table 6. In this e.xperiment the femoral vein 
was isolated and cannulated and the dog was heparinized. The urea level of the 
animal was increased by the addition intravenously of 55 grams of urea m aque¬ 
ous solution. Prior to the administration of the urea solution, the dog’s bladder 
was emptied completely of urine. After 30 minutes, the blood urea level of the 
animal was determined to be 345 mg. per cent. The animal was connected to 
the artificial kidney and dialj^sis continued for a period of 3 hours. The bloo 
urea was reduced from 345 mg. per cent to 220 mg. per cent. A total of 11.9 
gm. urea was removed by the dialyzer. The urine in the dog’s bladder was then 
evacuated, and urea determinations showed that 11.15 gm. urea had been re- 
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moved by tbe dog’s kidney, indicating that the artificial kidney more than 
matched the dog’s on a gram-for-gram basis of urea removed. 

■OnUZATIOX OF THE ARTlFICLMi KIDKEY IK HUMAKS 
The animal experiments demonstrated that the machine was suitable for ap- 
phcation to human patients. 

In using the artificial Iddney on humans, some precautionary measures are 
necessa^J^ Most workers in the field of hemodialj^sis have been opposed to treat¬ 
ing patients with poor cardiac reserve. We have taken exception to this by di- 
alyziag some patients with mild decompensation, without ill effect. In cases of 
cardiac decompensation, it has been the policj' to digitalize the patient fully 
prior to dialysis, the rate of digitalization being determined by the emergent 
nature of the uremia. 

The preliminary’- heparin tolerance test is necessary' to determine individual 
patient variations in metabolism. This test is performed by injecting 1 mg. 
heparin per kilo of body weight intravenously and plotting the rise in the clotting 
time and the gradual fall of the clotting time as tbe heparin metabolizes. Rou¬ 
tinely, an initial dose of 1 mg. heparin per kilo of body weight is given, followed 
by additional intravenous injections of heparin every 30 minutes during dialysis. 
If the heparin tolerance test shows resistance of heparin, it is sometimes neces¬ 
sary to increase the amounts and the frequency of administration. 

Calcium must be supplied to the patients in the form of calcium gluconate 
administered intravenously. This is necessary where electrolyte solutions which 
contain no calcium are used. Calcium can be used in the electrolyte solution 
provided the partial pressure of carbon dioxide is maintained in the solution to 
prevent precipitation of the solution as an insoluble salt. Excessive doses of in¬ 
travenous calcium should not be administered to digitalized patients. 

The best results in maintaining adequate blood flow are obtained with deep 
cannulation of the anticubital veins, inserting the largest bore of thin-walled 
polyethylene tubing that the vein -will accommodate. 

hfo preliminaiy medication other than a sedative dose of barbiturate is neces¬ 
sary. Tbe patients were foimd to suffer little discomfort during the dialysis. We 
consider it advisable to utilize the artificial kidney for a period of 1 to 4 hours 
and then give the patient a period of rest before continuing its use. 

Little variation was observed in blood pressure readings, which were taken 
regularly during the (haly’sis. Careful control is maintained over the input and 
output, to keep the average variation to less than 10 mm. of mercury between 
the start and finish. No evidence of hemolysis was observed during or after 
dialysis. Laboratory tests rfiowed no free hemoglobin in the serum or the urine 
of the patients dialyzed. The patients experienced no unpleasant post-dialysis 
reactions, such as chills or temperature elevation. 

Immediate symptomatic relief was experienced in 2 cases. 

Sodium and potassium levels were controlled by adjusting the concentration 
of these components m the electrolyte solution. It is possible by means of the 
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The machine is assembled prior to use, the time required being approximately 
30 minutes. All of the lines which come in contact with blood, including the 
pump and the blood chambers of the dialyzing unit, are disinfected by soaking 
in cold aqueous urolocide solution for a period of 16 hours. This is usually ac¬ 
complished by assembling the artificial kidney and filling it with disinfecting 
solution the evening preceding the application of the machine to the patient. 

ANUIAh EXPERIMENTS 

A number of preliminary experiments were performed on dogs for the purpose 
of developing a standard technique which would be best suited to the living 
subject, and also to orient personnel in the use and operation of the machine. 
In the animal experiments a modified version of the machine was used. This 
consisted of about one-third of the dialyzing chambers, corresponding approxi¬ 
mately to the dog’s weight as related to the weight of the human. 

Isolation of the femoral vein was performed on anesthetized dogs. After a 
suitable time, to allow for clotting at the cut-down site, the animals were hep¬ 
arinized and the veins cannulated with polyethylene tubing. Considerable difiB- 


Table 6. Results of dialysis, dog No. 4 


DIALYSIS I 

BLOOD TOEA NTTEOCEN^ 

Sours 1 

iig.% 

start 

345 

1 

281 

2 

244 

3 

220 


Urea removed by artificial kidney.5®- 

Urea removed by dog’s kidney.11.15 gm- 


Urea removed by artificial kidney.5®- 

Urea removed by dog’s kidney.11.15 gm- 


culty was encountered by not securing an adequate flow of blood from the ani¬ 
mal due to occasional collapsing of the veins against the cannular eye, inadequate 
blood supply to the cannulas, and premature coagulation. It was necessary to 
establish a heparin tolerance test curve for each animal to be dialyzed, permit¬ 
ting evaluation of the thrombophilic tendency of the particular animal and de¬ 
termination of the amount and frequency of administration of heparin. 

The results obtained during the dialysis of one of the many dogs used in t e 
experimental work are outlined in table 6. In this experiment the femoral vein 
was isolated and cannulated and the dog was heparinized. The urea level of t e 
animal was increased by the addition intravenously of 55 grams of urea m aque¬ 
ous solution. Prior to the administration of the urea solution, the dog’s blad er 
was emptied completely of urine. After 30 minutes, the blood urea level of t e 
animal xvas determined to be 345 mg. per cent. The animal was connecte to 
the artificial kidney and dial 3 'sis continued for a period of 3 hours. The ^ 
urea was reduced from 345 mg. per cent to 220 mg. per cent. A total o 
gm. urea was remov’ed bj’’ the dialyzer. The urine in the dog’s bladder vas t en 
evacuated, and urea determinations showed that 11.15 gm. urea had been re 
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moved by tbe dog’s kidney, indicating that the artificial kidney more than 
matched the dog’s on a gram-for-gram basis of urea removed. 

TmLlZATlOK OP THE AHTIPICIAIj KIDNEY IN HUMANS 
The nr>imnl experiments demonstrated that the machine -was suitable for ap¬ 
plication to human patients. 

In using the artificial kidney on humans, some precautionary measures are 
necessa^J^ Most vrorkers in the field of hemodialysis have been opposed to treat¬ 
ing patients vfith poor cardiac reser\m. We have taken exception to this by di¬ 
alyzing some patients -with mild decompensation, without ill effect. In cases of 
cardiac decompensation, it has been the policy to digitalize the patient fully 
prior to dialysis, the rate of digitalization being determined by the emergent 
nature of the memia. 

The preliminary heparin tolerance test is necessary to determine individual 
patient variations in metabolism. This test is performed by injecting 1 mg. 
heparin per kilo of body weight intravenously and plotting the rise in the clotting 
time and the gradual fall of the clotting time as the heparin metabolizes. Rou¬ 
tinely, an initial dose of 1 mg. heparin per kilo of body weight is given, followed 
by additional intravenous injections of heparin every 30 minutes during dial 3 ’’sis. 
If the heparin tolerance test shows resistance of heparin, it is sometimes neces- 
sarj'' to increase the amounts and the frequency of administration. 

Calcium must be supplied to the patients in the form of calcimn gluconate 
administered intravenously. This is necessar 3 ’^ where electrolyte solutions which 
contain no calcium are used. Calcium can be used in the electrolyte solution 
provided the partial pressure of carbon dioxide is maintained in the solution to 
prevent precipitation of the solution as an insoluble salt. Excessive doses of in¬ 
travenous calcium should not be administered to digitalized patients. 

The best results in maintaining adequate blood flow are obtained with deep 
cannulation of the anticubital veins, inserting the largest bore of thin-walled 
polyethylene tubing that the vein will accommodate. 

No preliminaiy medication other than a sedative dose of barbiturate is neces¬ 
sary. The patients were found to suffer little discomfort during the dialysis. We 
consider it advisable to utilize the artificial kidney for a period of 1 to 4 hours 
and then give the patient a period of rest before continuing its use. 

Little variation was observed in blood pressure readings, which were taken 
regularly during the dialj-sis. Careful control is maintained over the input and 
output, to keep the average variation to less than 10 mm. of mercury between 
the start and finish. No evidence of hemolysis was observed during or after 
dialysis. Laboratory tests showed no free hemoglobin in the serum or the urine 
of the patients dialyzed. The patients experienced no unpleasant post-dialysis 
reactions, such as chills or temperature elevation. 

Immediate symptomatic relief was experienced in 2 cases. 

Sodium and potassium levels were controlled by adjusting the concentration 
of these components m the electrolyte solution. It is possible by means of the 
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The machine is assembled prior to use, the time required being approximately 
30 minutes. All of the lines which come in contact with blood, including the 
pump and the blood chambers of the dialyzing unit, are disinfected by soaking 
in cold aqueous urolocide solution for a period of 16 hours. This is usually ac¬ 
complished by assembling the artificial kidney and filling it with disinfecting 
solution the evening preceding the application of the machine to the patient. 

ANIMAL EXPERIMENTS 

A number of preliminary experiments were performed on dogs for the purpose 
of developing a standard technique which would be best suited to the living 
subject, and also to orient personnel in the use and operation of the machine. 
In the animal experiments a modified version of the machine was used. This 
consisted of about one-third of the dialyzing chambers, corresponding approxi¬ 
mately to the dog’s weight as related to the weight of the human. 

Isolation of the femoral vein was performed on anesthetized dogs. After a 
suitable time, to allow for clotting at the cut-down site, the animals were hep¬ 
arinized and the veins caimulated with polyethylene tubing. Considerable diflS- 


Table 6. Results of dialysis, dog No. 4 



DIALYSIS 

BLOOD UBEA NITKOGEN 

Ecurs 

iit.% 

Start 

345 

1 

281 

2 

244 

3 

220 


Urea removed by artificial kidney.tt.9 gm. 

Urea removed by dog’s kidney.11.15 gm. 


Urea removed by artificial kidney.tt.9 gm. 

Urea removed by dog’s kidney.11.15 gm. 


culty was encountered by not securing an adequate flow of blood from the ani¬ 
mal due to occasional collapsing of the veins against the cannular eye, inadequate 
blood supply to the cannulas, and premature coagulation. It was necessary to 
establish a heparin tolerance test curve for each animal to be dialyzed, permit¬ 
ting evaluation of the thrombophilic tendency of the particular animal and de¬ 
termination of the amount and frequency of administration of heparin. 

The results obtained during the dialysis of one of the many dogs used in t e 
experimental work are outlined in table 6. In this experiment the femoral vem 
was isolated and cannulated and the dog was heparinized. The urea level of t e 
animal was increased by the addition intravenously of 55 grams of urea m 
ous solution. Prior to the administration of the urea solution, the dog’s blad er 
was emptied completely of urine. After 30 minutes, the blood urea level ® 
animal was determined to be 345 mg. per cent. The animal was connecte o 
the artificial kidney and dialysis continued for a period of 3 hours. The b oo 
urea was reduced from 345 mg. per cent to 220 mg. per cent. A total o 
gm. urea was removed by the dialyzer. The urine in the dog’s bladder was t en 
evacuated, and urea determinations showed that 11.15 gm. urea had been re 
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moved by the dog’s kidney, indicating that the artificial kidney more than 
matched the dog’s on a gram-ior-gram basis of urea removed. 

trmilZATION OF THE ARTIFICIAIj KIDNEY IN HUMANS 

The animal experiments demonstrated that the machine ivas suitable for ap¬ 
plication to human patients. 

In using the artificial kidney on humans, some precautionary measures are 
necessarJ^ Most -workers in the field of hemodialysis have been opposed to trea^ 
ing patients -with poor cardiac reserve. We have taken exception to this by di¬ 
alyzing some patients -with mild decompensation, -without ill effect. In cases of 
cardiac decompensation, it has been the pohcy to digitalize the patient fully 
prior to dialysis, the rate of digitalization being determined by the emergent 
nature of the -uremia. 

The preliminary heparin tolerance test is necessary to determine indi-vddual 
patient variations in metabolism. This test is performed by injecting 1 mg. 
heparin per kilo of bodj’^ -weight intravenouslj’^ and plotting the rise in the clotting 
time and the gradual fall of the clotting time as the heparin metabohzes. Kou- 
tinely, an initial dose of 1 mg. heparin per kilo of body weight is given, followed 
by additional intravenous injections of heparin everj’^ 30 minutes during dialysis. 
If the heparin tolerance test shows resistance of heparin, it is sometimes neces¬ 
sary to increase the amounts and the frequencj' of administration. 

Calcium must be supplied to the patients in the form of calcium gluconate 
administered intravenously. This is necessary where electrolyte solutions which 
contain no calcium are used. Calcium can be used in the electrolyte solution 
provided the partial pressure of carbon dioxide is maintained in the solution to 
prevent precipitation of the solution as an insoluble salt. Excessive doses of in¬ 
travenous calcium should not be administered to di^tahzed patients. 

The best results in maintaining adequate blood flow are obtained -with deep 
cannulation of the anticubital veins, inserting the largest bore of thin-walled 
polj'^ethylene tubing that the vein -will accommodate. 

No preliminary medication other than a sedative dose of barbiturate is neces¬ 
sary. The patients were found to suffer little discomfort during the dialysis. We 
consider it advisable to utilize the artificial kidnej’- for a period of 1 to 4 hours 
and then give the patient a period of rest before continuing its use. 

Little variation was observed in blood pressure readings, which were taken 
regularly during the dialysis. Careful control is maintained over the input and 
output, to keep the a-verage variation to less than 10 mm. of mercury between 
the start and finish. No e-vidence of hemolysis was observed during or after 
dialysis. Laboratory tests showed no free hemoglobin in the serum or the urine 
of the patients dialyzed. The patients experienced no unpleasant post-dialysis 
reactions, such as chills or temperature elevation. 

Immediate symptomatic relief was experienced in 2 cases. 

Sodium and potassium levels were controlled by adjusting the concentration 
of these components m the electrolyte solution. It is possible by means of the 


174 


O. S. LOWSI/EY AND T. J. KIRWTN 


artificial Iddney to not only remove electrolytes such as sodium or potassium, 
but to add to these electrolytes in the blood by increasing their concentration 
in the solution. 

The average blood urea nitrogen in all patients at the start of the dialysis was 
130 mg. per cent, and after 3 hours dialysis was 99 mg. per cent. 

The results obtained on 1 patient are listed in table 7. 


Table 7. Results of dialysis in human ■patient, case M. F. 


1 

DlAtYSIS 1 

OS£A NTTEOGEU 

^T^KOGE^' 1 

CBEAIEfOl 

i 

Start. 

ils.% 

165 

He. % 

212.5 

Ue.% 

17.4 

3 Hours Dialysis. 

75 

115 

3 

72 Hours after Dialysis. 

9 

35 

1.6 


SUJfMARY AND CONCLUSIONS 

A new artificial kidney is presented which is compact, mechanically efficient, 
and satisfactoiy as regards treatment of the failing or collapsed kidney. 

This machine has the following advantages over artificial kidneys previously 
described: 

1) It is relatively small and may easily be moved into any patient’s room. 

2) Its parts are satisfactorily sterilized at the present time by immersion in 
an antiseptic solution such as cold aqueous urolocide solution, and ultimately 
it will be so constructed that it will be possible to autoclave the entire unit. 

3) The heparinized blood of the patient is removed from the venous system 
and moved through the dialyzer by an efficient mechanical pump at an appro¬ 
priate and readily controlled rate of flow', and the volume of blood w'hich is 
contained in the dialyzer, in series, is only 300 cc. The electrolyte solution is at 
all times maintained at a suitable temperature which is controlled by a thermo¬ 
stat in the machine. 

4) It is not necessary to change the electrolyte solution, which may be used 
over and over again during the period of dialysis. 

5) It is possible not only to remove electrolytes such as sodium or potassium, 
but, if desired, to add to these electrolytes in the blood by increasing their con¬ 
centration in the electrolide solution. 

The use of this dialyzer in vitro, in experimental animals, and in humans is 
described and the results summarized. 

It is concluded from our e-xperience with this machine that low molecular 
nitrogenous products are effectivelj' removed from aqueous solutions. 

Animals poisoned in a fashion to bring about uremia are satisfactorily treated. 

A limited use on humans has proven it to be an efficient substitute for the 
kidney for various lengths of time. 

From e-xperience to date, the artificial kidney appears to be most valuable m 
cases of renal failure in which there is some hope that the kidnej's may regain 
adequate function within a fairly limited time. This would include patients 
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Buffering from extreme oliguria or anuria caused by calculus, chemical poisorung 
by bichloride of mercury, phenol, etc., incompatible blood tra.nrfusions, sulfon¬ 
amide toxicity, pregnancy toxemia, severe bums, a cmshing injury (crush sjm- 
drome), surgical injury to the urinary tract (such as accidental severance or 
ligation of the ureters), mechanical obstruction in any part of the urinaiy^ tract 
which prevents the outflow of urine from the kidneys, or anuria occurring as a 
reflex following instrumentation. It should also be valuable in certain cases of 
exacerbations in chronic renal disease. 

Our experience is not sufficiently great to indicate how long one may utilize 
this machine effectively before the patient’s kidnej's null have to be relied upon 
to do the work required. 

We consider it advisable to dialyze the patient for 4 or 6 hours and then give 
him an equal period of rest before continuing treatment, due to the necessity of 
keeping the arms in one position during the dialysis. If the patient is in a coma, 
however, the use of the dialyzer may be continuous. 
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artificial kidney to not only remove electrolytes such as sodium or potassium, 
but to add to these electrolytes in the blood by increasing their concentration 
in the solution. 

The average blood urea nitrogen in all patients at the start of the dialysis was 
130 mg. per cent, and after 3 hours dialysis was 99 mg. per cent. 

The results obtained on 1 patient are listed in table 7. 


Tabm: 7. Results of dialysis in human •patient, case M. F. 
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smrMARr and concdtjsions 

A new artificial kidney is presented which is compact, mechanically efficient, 
and satisfactory as regards treatment of the failing or collapsed kidney. 

This machine has the following advantages over artificial kidneys previously 
described: 

1) It is relatively small and may easily be moved into any patient’s room. 

2) Its parts are satisfactorily sterilized at the present time by immersion in 
an antiseptic solution such as cold aqueous urolocide solution, and ultimately 
it ■vvill be so constructed that it will be possible to autoclave the entire unit, 

3) The heparinized blood of the patient is removed from the venous system 
and moved through the dialyzer by an efficient mechanical pump at an appro¬ 
priate and readily controlled rate of flow, and the volume of blood which is 
contained in the dialyzer, in series, is only 300 cc. The electrolyte solution is at 
all times maintained at a suitable temperature which is controlled by a thermo¬ 
stat in the machine. 

4) It is not necessaiy to change the electrolyte solution, which may be used 
over and over again during the period of dialysis. 

5) It is possible not only to remove electrolytes such as sodium or potassium, 
but, if desired, to add to these electrolytes in the blood by increasing their con¬ 
centration in the electrolyte solution. 

The use of this dialyzer in vitro, in experimental animals, and in humans is 
described and the results summarized. 

It is concluded from our e.xperience with this machine that low molecular 
nitrogenous products are effectivelj’’ removed from aqueous solutions. 

Animals poisoned in a fashion to bring about uremia are satisfactorily treated. 

A limited use on humans has prov'^en it to be an efficient substitute for the 
kidney for various lengths of time. 

From e.xperieDce to date, the artificial kidney appears to be most valuable m 
cases of renal failure in which there is some hope that the kidneys may regain 
adequate function within a fairly lizm'ted time. This would include patients 
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suffering from, extreme oliguria or anuria caused by calculus, chemical poiso^g 
by bichloride of mercury, phenol, etc., incompatible blood trarrfusions, sulfon¬ 
amide toxicity, pregnancy toxemia, severe bums, a cmshing injury (crush S 3 Ti- 
drome), surgical injury to the urinary tract (such as accidental severance or 
ligation of the ureters), mechanical obstruction in any part of the urinary^ tract 
v.-hich prevents the outflow of urine from the kidneys, or anuria occurring as a 
reflex following instrumentation. It siionld also be valuable in certain cases of 
exacerbations in chronic renal disease. 

Our experience is not sufficiently great to indicate how long one may utilize 
this machine effectively before the patient’s kidneys will have to be relied upon 
to do the work required. 

We consider it ad\nsable to dialyze the patient for 4 or 6 hours and then give 
him an equal period of rest before continuing treatment, due to the necessity of 
keeping the arms in one position during the diab'sis. If the patient is in a coma, 
however, the use of the dialyzer may be continuous. 
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UROLOGICAL SUR\^Y OF ANURIA AND OLIGURIA WITH A 
GUIDE TO TREATMENT 

FRANKLIN FARI^tAN, KENNETH A. LEMON and HAROLD L. BR.ISKIN 
From the Robert S. Fox Urological Foundation, Whittier, Calif. 

In. light of present knowledge of the structure and function of the nephron with 
its multiple component parts, intricate vascular system and diversified function, 
and in view of better understanding of biochemical relationships and acid-base 
equilibrium in the human body, some revision in the urologist’s conception of 
that state characterized by oliguria and anuria seems pertinent. 

According to Oliver,^ great confusion exists in the interpretation of terms 
describing Mdney failure such as uremia, extrarenal uremia, pre-renal uremia, 
renal uremia, post-renal uremia, lower nephron nephrosis and nephrotic episodes 
in general. These terms do not accurately describe the state of the kidney in 
'uremic’ disease but should be replaced on a basis of morphological change with 
alteration of function of the nephron leading to oliguria and anuria. 

Our interest in the subject stems from some experimental work performed 
by Arcadi and Farman'^ (1949) on the influence of varying states of hydration 
and a few drugs on the vascular pathways of the kidney. Water diuresis and 
magnesium sulfate (of the strength, 50 per cent, used in eclampsia) tend to con¬ 
centrate the blood in the cortical circuit whereas dehydration in rabbits diverts 
the blood flow to the medullary circulation. Trueta and associates* (1947) have 
proven beyond doubt that two potential circulations exist within the kidney. 
It was shown that the blood flowing through the kidneys has two routes which 
it may take, and depending on the particular conditions, may flow by one or 
the other of the routes. It also may flow through each simultaneously. These 
two “potential” routes involve cortical and medullary vascular circuits in the 
kidney. It was shown that this phenomenon by which the blood is shunted 
either into the cortex or into the meduUa (into the large juxtamedullary glomer¬ 
uli) is mediated through the nerve supply of the kidney. Oliver* recognizes 
the pathway for such a ‘shunt’ but states that it is not clear under what con¬ 
ditions it actually operates in man. 


PATHOGENESIS 

An understanding of the mechanism by which oliguria and anuria are produced 
is necessary for classification (working diagnosis), localization of the nephron 
lesion and institution of rationale treatment. The three leading morphological 
factors in ‘anuric’ pathogenesis attained so far from experimental and clinical 
evidence may be said to be: 

1) Vasospasm of the interlobular arteries and arterioles supplying the glo- 
31 ^950 meeting, American Urological Association, Washington, D. C., May 

1 J:* When is a kidney not a kidney? J. Urol., 63 : 373-402, 1950 

circrdltfon! J.'Urol. 6^-761, the renal 

’ Trueta J.. Barclay, A E., Daniel P. M., Franklin, K. J. and Prichard M M T . 
Studies of the renal circulation., Spnngheld, III.: Charles C Thomas, 1947 
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merulus and tubular system. This leads primarily to cortical ischemia and anoxia, 
diminished blood flow and volume, and consequently diminished glomerular 
filtrate. 

2) Alterations in the function of the proximal tubules, greater reabsorption 
of fluids, altered interchange of metabolites or in cases of complete destruction 
of the epitheliiun, no function at all. Selective activity of segments of the tubules 
indicates that the influence of toxic (nephrotoxic) factors is greatest in the 
proximal convolutions. 

3) Blockage of the distal tubules by casts, heme pigment, compression (inter¬ 
stitial edema), and pressure deformities of the nephron all lead to rapid alteration 
of the epithelium in which the mechanical factor is an important pathogenic 
cause. Further blockage or obstruction in the collecting tubrfles, as by precipi¬ 
tated acetyl sulfonamide crystals and back pressure from lower urinary tract 
obstruction are important factors leading to retrograde dilatation of the entire 
nephron and cessation of secretion. 

The question of reversible action, or as some prefer to say, restoration of 
function, from a theoretical vievp)oint depends to a large extent upon the type 
and severity of the nephron change. Vasoconstriction of the glomeruli arterioles 
and mechanical blockage of the distal and collecting tubules yield most readily 
to our present methods of therapy. Also early oliguria due to altered permeability 
of the epithelial cells in the proximal tubules is reversible if the toxic factor is 
not overwhelming or if combated properly by regulation of fluid balance, me¬ 
tabolite neutralization, and nutritional maintenance. The more non-reversible 
conditions are extensive epithelial destruction in the proximal tubules and un¬ 
recognized or improperly treated renal ischemia. The time factor here is im¬ 
portant. Treatment must be instituted and uremic toxic conditions combated 
before complete and irreversible tubular epithelial destruction or necrosis due to 
anoxia takes place. 

Another important consideration In diagnosis and prognosis is recognition of 
whether the kidney has been damaged previously by chronic renal disease. Is 
the anuria the result of an acute process in an otherwise normally functioning 
kidney? In the ‘crush syndrome’ in young subjects it may be assumed that the 
kidneys were normal beforehand, but in oliguria occurring following trans¬ 
urethral operation or in post-surgical patients the kidney function may have 
been previously altered as by chronic pyelonephritis. A careful history of what 
has gone on before is important. CubiW (1937) laments the fact that case records 
are notably lacking in certain details which might have indicated a possible, 
path toward solution. Previous infectious diseases, the association of septicemia, 
the rapid onset of emergencies and the difficulty of investigation in patients 
gravely ill all add to the difficulty of determim'ng etiological factors. 

ETIOLOGY 

Of ‘kidney failure’ diseases which interest the urologist most may be mentioned 
pyelonephritis, muscle trauma (crush syndrome), sulfonamide intoxication, intra- 

‘ Cubitt, A. W.: The problem of anuria. A review of recent work on renal physiologj' with 
reports of 2 cheos. Brit. J. Surg., 24: 193G-Apri! 1937. 
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vascvdar hemolysis, concealed hemorrhage, hemoglobinuria, prolonged shock, 
toxemias of pregnancy or abortion, and lower urinary tract obstruction. Lucke, 
Mallory,® Daugherty and Odel,' Humphrey and Jones,® and others Irst bums, 
heat stroke, poisoning with chemical or vegetable agents or with heary* metals, 
malarial hematuria (blackwater fe%-er), tVeU’s disease (acute infectious jaundice), 
acute glomerulonephritis, infectious hepatitis, pjdoric stenosis, brliaiy tract 
operations, infantile diarrhea, symmetrical cortical necrosis, evcesrive voimting, 
;^T\ d alkalosis from anj' cause as etiological factors in the production of oliguna 
and anuria. 

It is interesting to note that in srunmetrical cortical necrosis of the type 
following abortion, the principal changes found in the kidney are cellular necroas 
(distal tubules), interatitial edema and polymorphonuclear infiltration, a finding 
which corresponds closely to altered structure of the lower nephron following 
severe trauma. Oliguria occurs in each and the cessation of secretion is believed 
pr imar ily due to obstructive ischemia resulting from vasospasm of the inter¬ 
lobular arteries and arterioles (Christian).® O’DonneU*® has reported three fatal 
cases and observes that the sjunmetrical cortical necrosis of late pregnancy may 
be but a more severe stage of lower nephron nephrosis. Hmnphrer* and Jones® 
(1947) have reported 4 cases of extreme post-abortal oliguria, ah of which re¬ 
covered with conservative treatment. Of the medullary lesions producing anuria, 
papillary necrosis or necrotizing renal papillitis is the most graphic example. 
Some cases of unexplained hemoglobinuria with diminished urinarj' output may 
be explained on the basis of severe chronic pyelonephritis with terminal 
necrotiziag renal papillitis. 

We have reclassified our own cases of uremia and anuria on the basis of known 
etiological factors and have arbitrarily attempted to localize the principal 
nephron lesion in order to understand future ‘kidney failure’ problems and to 
institute improved methods of therapy (table 1). 

In 35 cases of acute uremia characterized by partial or complete suppression 
of urine, 24 were associated with chronic renal disease usually referred to as some 
form of nephritis. Of these chronic renal l^ons 6 recovered or approximately 
one-fourth. There are 9 cases in group 1 in which the primary nephron lesion 
has been placed in the pro.ximaI tubules, and of these only one recovered (about 
10 per cent). It may be judged that the mortality rate in acute lesions of the 
upper nephron is extremely high (near 90 per cent), which beam out clirn'ca! 
experience in cases of poisoning bj" heavy metals (bichloride of mercury) and 
tubular damage following abortion of eclampsia in which the toxic factor is 
paramount. 


‘ Lucke, B.: nephron nephroas (the renal lesions of the crush sjudrome, of bums 

conditions agecting the lower segments of the nephrons). Mil! 

17T. B.: Hemoglohinuric nephrosis in traumatic shock. Amer. J. Clin. Path. 

insufficienev. Modem 

» 0-DonneU, W. M.-. P^abortal oliguria. JAAI.A^lS: lioiS. ’ 
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In group 2 there are a total of 18 cases or twice the number as in group I. 
These primarily include etiological causes such as lower urinary tract obstruction, 
incompatible blood transfusion and blockage of the distal tubules with acetyl 
sulfonamide crystals. The recovery rate also is higher (38.9 per cent) and it is 
with this group that the urologist mostly is concerned. 

Group 3 includes cases of post-surgical shock, concealed hemorrhage (renal 
rupture) and ‘reflex anuria’ as from sudden impacted ureteral calculus. Primarily 
the quickly developing anuria is the result of vasoconstriction of the arterioles 
suppl 3 dng the cortical glomeruli. Recovery rate in this group was 37.5 per cent. 
Immediate treatment primarily is that of shock and release of all neurogenic 
influence. The general surgeon may encormter cases in this group. 

CLIJnCAL PICTURE 

The renal insufficiency w'hich ensues with the foregoing conditions develops 
along similar patterns producing recognizable symptoms, but there are differ¬ 
entiating points which depend primarily upon the nephron segment involved. In 


Table 1. Summary of SB cases of anuric uremia 


GBOCTP 

CtASStrlCATTOK (itOEJBOtOGICAl BAStS) 

DIED 

RECOVERV 

mortality 

RATE 


Chronic renal (associated). 

18 

6 

75.0% 

1 

Acute upper nephron nephrosis (proximal tu¬ 
bules) . 

8 

11 

88.8% 

2 

Acute lower nephron nephrosis (distal tubules).. 

11 


61.1% 

3 

Acute vasospasm (ischemia) (glomerulo-arteri- 
ole vasoconstriction). 

5 

mt 

62.5% 

Average mortality rate. 

24 

11 

68.6% 


disturbance of the distal tubules (lower nephron nephrosis) some degree of shock, 
oliguria or anuria, rising nonprotein nitrogen, hypertension, vomiting, edema, 
proteinuria and abnormal electrolyte levels (sodium, potassium and chlorides) 
Ls the rule. The mortality rate is from 50 to 75 per cent and the course of disease 
may be brief. Shock, if lasting longer than two to three hours, is believed to in¬ 
crease the irreversible damage in the tubules. The picture is not so clearcut in all 
cases; there may not be much fall in blood pressure but hemoconcentration may 
indicate significant loss of plasma and volume of circulating blood. Vomiting 
may occur early but may be delayed and appear in terminal uremia. The non¬ 
protein nitrogen invariably rises to high levels. The occurrence of edema is 
variable. It is usually slight or moderate, sometimes generalized, more often 
confined to the lower axtremities or lungs. Edema of the face is uncommon. 
Diminution in urinarj’’ output may be noted within the first 24 hours. There 
may be oliguria and generally a highly acid output with low specific gravity 
which tends to become fixed around 1.010. Smoky urine or frankly bloody urine 
may be noticed in the first 2 daj’-s. In practically all cases there is a positive 
benzidine reaction due to heme pigment, often transitory and not demonstrable 
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on the third or fourth day. Proteinuria varying in degree persists throughout the 
illness. Hypertension, an early but moderate rise of the blood pressure, is a fairly 
consistent finding in urine suppression, believed due to increased production of a 
pressor substance (renin) by hyperplastic renal tubule cells. 

MANAGEMENT 

As has been mentioned, the management of the anunc state must be broadly 
based on the concept that the renal damage is reversible. Although in certain 
cases this may appear to be an over-optimistic attitude, Thom“ has cautioned 
that the recuperative capacity of the kidney must not be underestimated. The 
object of treatment is aimed to maintain insofar as possible the normal water 
balance, acid-base equilibrium, general nutrition, and in case of prolonged renal 
suppression to provide for the remoiml of excessive metabolite products and the 
replacement of certain essential substances which normally are retained by the 
kidney. To achieve these ends the following measures are advocated: 

1. Early recognition of the oliguric state. Early recogmtion of the oligune state 
is important. When the urinary output falls below 600 cc per 24 hours, or no 
urine passes for 12 hours, the question of altered nephron function should arise 
in the mind of the atten^ng physician. Excessive vomiting in the post-surgical 
patient and prolonged shock foUowing trauma should arouse suspicion. Abnormal 
reaction following blood transfusion, abortion, during pregnancy, or occurring 
in any of the many conditions mentioned under etiology, is cause for diligent 
attention to the urinary output. 

2. Presermiion of hhod pressure,- hhod volume and hemoglohin levels. Acute, 
rapidly developing ‘kidney failure’ as in the ‘crush syndrome’, post-surgical 
patient, or following prolonged shock from any cause, is usually initiated by 
vasospasm of the interlobular arteries or arterioles. This leads to diminished 
blood flow, cortical ischemia and anoxia, and though unproven in man to activa¬ 
tion of the medullary shunt which essentially is a protective mechanism. In 
management of the initial phase of oliguria the problem, then, is essentially the 
treatment of shock. The restoration of blood pressure and of circulating blood 
volume may be accomplished by the transfusion of either whole blood or washed 
red cells. The release of the neurogenic influence with morphine or intravenous 
procaine is frequently a valuable adjunct. Determinations of blood urea, sodium, 
chloride and CO 2 combining power are begun and repeated at least daily to 
facilitate rational management. 

3. Maintenance of water balance. When total anuria supervenes, there remain 
4 water outlets from the body: lungs, skin, vomitus and feces. The quantity lost 
by w'ay of the lungs and skin is variously estimated at 600-1000 cc per 24 hours. 
The excretion by way of the gastro-intestinal tract is measurable. The adminis¬ 
tration of flui^ in quantity sufficient only to replace the fluid loss is considered 
optimum until the phase of diuresis ensues. Fluids may be given by oral or 
parenteral routes. In the presence of vomiting, an indwelling gastric tube through 
which all fluids are given, plus the recovery and return of aU vomitus has been 
” Thorn, G. W.: Treatment of renal insufSciency. J. Urol., 59 ; 119 , 1948 . 



182 


F. FAEAtAN, K. A. LEJION AND H. L. BBISKIN 


found effective in controlling water balance and in replacing electrolyte loss. If 
possible, the patient should be weighed daily, as fluid loss or gain is more easily 
determined in this way. During the recovery phase, gradually increasing urinary 
output should be matched by a corresponding total fluid intake (fig. 1). 

4. Maintenance of electrolyte ialance. In the absence of kidney function, the 
only other pathways for electrolyte excretion are the stomach and bowel. In the 
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Fig. 1. Showing relationship of fluid intake, blood chemistry and urinary output m 
oliguric and anuric states. 


absence of diarrhea and with all vomitus being recovered and returned via a tube 
there is very little electro^te loss. Severe acidosis is treated either by oral ad- 
ministration of sodium bicarbonate or by judicious use of intravenous g in- 
sodium lactate solution or Ringer’s solution may be used advantageously ^ \ 
tends to stabilize electroljrie levels. Until the onset of diuresis when chlonde is 
usually excreted in large amounts and should be quantitatively replaced, it is 
likely that there would be no need for further electroljde therapy. 
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5. Rational nuirition. The tw'o most important factors in nutrition of the anunc 
patient are a) the highest possible caloric intake, and b) maximum suppression 
of nitrogenous breakdovm. In order to accomplish these ends, a protem-free diet 
irhich is high in carbohydrates and fat sliould be given. BuU, Joekes and Lowe - 
recommend daily intake of the following formula by continuous drip ma in¬ 
dwelling gastric tube: 

Glucose. 

Peanut oil. 8™’ 

Acacia qs to emulsify 
Water to one liter 
Vitamins optional 

The above mixture furnishes approximately 2500 calories per 24 hours. 

6. Removal of toxic metabolites. In the milder cases of reversible anuria, wMe 
life continues in the absence of renal function, under proper management as 
outlined above the blood urea increases at an average of 20 to 30 mg. per cent 
daily. Assuming that one may reasonably expect the onset of diuresis in 5 to 10 
days, the nitrogenous retention of itself will not ordinarily prove fatal. In the 
more severe and prolonged cases, however, the use of supplementary measures 
such as gastric lavage, intestinal perfusion, peritoneal dialysis or the various 
tsTJes of externally dialyzing ‘artificial kidneys’ should be considered. The first 
two are the simplest and probably should be tried first. The latter two are much 
more elaborate and require the continuous attention of a team of experienced 
personnel. The external dialyzing machines, while they mark a significant 
forward step in the treatment of uremia, still require considerable perfection and 
simplification before they can be said to represent a commonly emplo 3 ’^ed former 
therapjL 

7. Renal sym-pathedomy. The release of neurogenic controls of the vascular 
pathways of the Kdney is advocated by some to counteract cortical ischemia 
and cellular anoxia. This may be accomplished in a temporary manner through 
paravertebral or spinal anesthesia and should be tried early in the course 
anuria if at all. Another method is bj' unilateral or bilateral renal decapsulation. 
This procedure accomplishes both the release of sympathetic control and tends 
to relieve increased intrarenal pressure (a theoreticrd but unproven concept). 
Peters,^’ Shapiro'^ and others have reported favorable results in selected cases. 

Finally, it should be pointed out that the problem of oliguria and anuria is 
complex; that all parts of the nephron may be involved simultaneously, that 
e.xtrarenal factors such as an antidiuretic hormone may be contributory, and 
that our measures of management still are far from ideal as eiddenced by the 
multiplicity of plans for therapy and diversity of opinion in this regard. 

SUMMARY 

‘ICidney failure’ should be classified on the basis of morphological change in 
the nephron. 

Lancf ^“^ervative treatment of anurio uremia. 

23 ml;' oi’Euna and anuria due to increased intrarenal pressure. Ann. Int. Med. 

I' Shapiro, 1. J.; Renal decapsulation for anuria. J. Urol., 69: 53S-543,1948. 
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‘Anuric’ pathogenesis is divided into three phases 1) vasospasm of glomerular 
arterioles, 2) alterations in function of proximal tubules and 3) mechanical 
blockage with epithelial destruction in distal tubules. 

Principal diseases in which oliguria and/or ammia occurs are listed. 

A smnmary of 35 cases of anuric uremia is presented. 

The clinical picture of renal insufficiency is described. 

Management is based on the concept that renal damage is reversible and a 
guide to treatment is outlined under seven headings. 

SSS N. Greenleaf Ave., Whittier, Calif. 
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DISCUSSION 

Da. LaoK Hekmax (Philadelphia, Pa.); Drs. Farman and Lemon_ have 
presented a satisfactory classification o! renal parenchymal lesioiK leading to 
total dysfunction. I think the classification has the mrtue of simplicity without 
disregard for new facts and theories, but like all classifications, has the inherent 
fault of oversimplicity, because when the initial lesions of these renal dj^sfunctions 
are primarily parenchymal, thej' soon become exceedingly complex, so that the 
living pathology is a thing quite apart from the dead pathology. 

Eliminating the terminal events in chronic destructive diseases, I am going 
to speak of the primary parench^Tual lesions in which we are primarily concerned. 
Drs. Earman and Lemon have di\*ided those into three classes; 1) that due to 
thing!; such as shock, hemorrhage, in which peripheral vascular dj^sfunction 
plays a role. These are lesions that are supposed now, in theorjq at least, to be 
due to ischemias, resulting from vasoconstriction, resulting in corticomeduUaiy 
shunt which it is believed may be maintained to the point where the ischemia 
results in tubular or epithelial death. 

The second group is that in which the renal epithehum suffers in direct ratio to 
its phj^siological importance as the result of poisoning, such as that due to heavy 
metals. 

Finally, we have the initial lesion being primarily obstructive as the result of 
the deposition of deposits from the blood or from ingested chemicals. 

We have learned a good deal about these things. We have learned that all 
these lesions are, at least theoretically, reversible. We have learned, though, 
that somatic death too often takes place before repair is an accomplished fact. 
We have learned a good deal about treatment. We have learned to prolong the 
period in which nature has a chance to exert reversibility. Thus, we have learned 
not to drown our patients. We have learned to get rid of poisons such as potas¬ 
sium ions and nitrogen ions, particularly by means such as Dr. Eirwin referred 
to as McCarthy’s work and shown bj*^ Kelley here in a very fascinating exhibit. 

That all of these measures have failed to function to our satisfaction, is indi¬ 
cated bj' the tremendous mortality which Dr. Farman was forced to report here 
this morning. It is also exemplified by tbe prevailing epidemic of artificial kidneys. 
All of these artificial affairs are the same exactly in phj’sical principle. 

I was deeply impressed, when I looked at Dr. Kirwin’s and Dr. Lowsley’s 
machine, t-o see the lack of cumbersomeness and the simplicity of this beautifully 
executed apparatus, and I know that you gentlemen will join with me in the 
hope that their hopes for its effectiveness may be completely fulfilled. That it is 
as yet purely experimental has been acknowledged b 5 ’’ Dr. Kirwin and it will 
take a long time to deteimme its eventual usefulness. I am absolutely sure that 
in the verj- near future somebody is going to walk into the Pennsylvania Hospital 
and saj", “Dr. Herman, if I have to be dialyzed,' I want you to use a New York 
kidney.” 

Dk. GonnoN D. Oppexheimeb (New York, N. Y.): Drs. Lowsley and Kirwin 
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and the American Cystoscope Makers have made a significant contribution to 
artificial dialysis by the construction of a compact, apparently efficient dialyzer 
■which markets at a price ■within the reach of most hospitals. However, I believe 
that it is my duty to make one criticism: We believe that sterilization by auto- 
clavdng is an essential prerequisite for any so-called artificial kidney which is to 
be used on patients. The ■virus of infectious hepatitis, either manifest or latent, 
can be destroyed, so far as I know, only by steam heat, under pressure. Any 
part of an artificial kidney which comes in contact ■with the blood stream of a 
patient so infected, either latently or manifest, should theoretically be discarded 
if it ca^nnot be sterilized in that manner. 

Their instrument uses the counter-current principle which was embodied in 
an experimental model exhibited by Rosenak, Saltzman and myself at the 1948 
meeting of this association at Boston. Those of you who remember this exhibit 
from my urological service at the Mt. Sinai Hospital in New York City saw a 
small, cellophane tubing, “artificial kidney” of new design. Since that time, many 
improvements have been added to increase the safety and efficiency of our 
dialyzer. Drs. Rosenak and Saltzman, ■with the aid of a manufacturing organiza¬ 
tion, have carefully chosen the materials used in construction so that the dialyzer, 
after its assembly, can be sterilized by autoclave. 

The wash solution circulates counter-current to the bloodstream for highest 
efficiency of exchange only once and then is discarded. The blood circuit has been 
of a vein-to-vein tjqie, a double channel plastic catheter being inserted into the 
vena*cava through any suitable vein. The blood is brought to the dialyzer by a 
valveless 12-finger pump (previously recorded by Rosenak and Saltzman) and 
returns to the patient by its own force. A combination of strict aseptic pre¬ 
cautions and complete visibility of the dialyzing chambers during use add greatly 
to the safety of the instrument. 

In a recent 2^ hour run on a uremic patient, ■with the dialyzer setup ■with an 
8,000 sq. cm. area of cellophane tubing, about 100 gm. urea were removed by 
50 liters of wash fluid. This figure compares favorably ■with the output of anj’’ 
e.xtracorporeal dialyzer known to us. Further investigation ■with this promismg 
method and instrument is in progress on my service. However, I believe it is 
important at this time to state that this work on dialysis, which started with 
Abel, RoivTitree and Turner in 1912, and ■s\'hich w’as given such an impetus 
recently by Kolff, is still highly experimental. 

YTien used to treat a patient ■with an acute reversible renal insufficiency, it is 
possible to decrease urea and other diffusible substances and to effect the electro¬ 
lyte levels in the body fluids and cells by regulation of the levels of these sub¬ 
stances in the wash fluid. There are other factors, of course. Unfortimately, our 
knowledge of uremia is still incomplete, as is our knowledge of the effect oi 
dialj'sis on the body tissue and economy. Therefore, no urological surgeon should 
blithely acquire any dialj'zer ■ndthout a careful survey of the historical efforts, 
the criteria established for its application, the known biochemical changes 
induced, and the reported and unreported difficulties encountered. Because the 
method is complicated and time-consuming, competent assistance of a v ho e 
group of workers is needed. 
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Today, a great many patients with acute reversible renal insufficiency aie 
bein<^ rescued bv careful regulation of their fluid and chemical balance without 
the use of any ffirm of dialysis. I would venture a guess that probably more 
patients with acute renal insufficiency have been saved within the last one j eai 
solely by reduction of fluid intake to basal requirements than will be saved m 
the next 5 years by all the methods of extracorporeal dialysis which will be 
utilized. By that I mean that skillful neglect kills less people than did our prei’ious 
custom of forcing fluids. 

Dr. W.vlter M. Ke.\rxs (Milwaukee, Wis.): Drs. Lowsley and Kirwin have 
presented an excellent review of the development of \aiious aitificial kidners. 
It is hoped that their early enthusiasm for their model will be justified when it 
has been put to more clinical tests. 

Our experience has been limited to the clinical use of a modified Kolff kidney. 
The precepts laid domi by Kolff in his pioneer work with the artificial kidney 
are still our guide in the application of dialysis. The group at the Peter Bent 
Brigham Hospital at Boston has carried out careful invcstigatir-e work and 
applied dialysis to over one hundred patients using the Kolff kidney. Their 
success led us to adopt the Kolff type of kidnej'. 


Table 1. Selective dialysing artificial kidney* 
Patient: J. B. 



N'.P.S*. 

CREATINXVE j 

CHLORIDES 


149 mg. 

49 mg. 

14.4 

562 mg. 

603 mg. 

Rlnnd artificial kirlrifiv.. . 

6.4 



* Tests made during first one-half hour. 


It was our good fortune at Columbia Hospital in IMilwaukee to have the 
benevolence and cooperation of a large industrial concern, whose chief phj'sicist, 
our guest here today, Mr. Wilson, has deftl3^ used the man3r facilities of their 
research department. A number of improvements have resulted in a most prac¬ 
tical artificial kidne3'. 

Table 1 records the effectiveness of diaB'sis in clearing nitrogenous waste 
products from the blood, correcting acidosis, and conserving essential electro- 
h'tes. Hnder all of the headings, the column on the left gives the concentration 
in the venous blood of the patient. The columns on the right show the concen¬ 
tration as blood leaves the artificial kidney. The effectiveness of the artificial 
kidne3' in removing the nitrogenous waste products is quite apparent in the 
marked reduction in the concentration of nonprotein nitrogen and creatinine in 
the blood leaving the apparatus, as well as the improvement in the patient’s 
blood at the end of the 5 hour period. Under the thhd heading, the figures indi¬ 
cate that the concentration of chlorides in the blood was conserved. In the fourth 
column a gradual correction of the acidosis is revealed. In the third hour, when 
the usual concentration of sodium bicarbonate in the replenished bath was 
doubled, a very marked clinical improvement, in the rapid, deep, acidotic t3me 
of hyperventilation occurred. The increase in the CO. combining power of the 
blood confitmed the obseiwed return to normal respiration. 
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The necessitj" of mling out the presence of obstmction in the urinar}" tract is 
well impressed in another patient (table 2 ) in Avhom generalized urticaria and 
edema with marked edema of the bladder caused obstruction to both lower 
ureters. It was impossible to visualize either ureteral orifice at the first cys¬ 
toscopy. In the application of the artificial kidney, the bath was made hj'pertonic 
with added glucose in order to reduce the edema. Cj^stoscopj^ was repeated the 
following morning, and the orifices were visualized and catheterized. Ureteral 
drainage appro-vimated 6000 cc per 24 hours during the ensuing days, followed 
b3" the patient’s recoveiy. 

Our group believes that artificial dialj'^sis is a safe procedure which effectively 
removes nitrogenous waste products from the blood. It should not be a substitute, 
however, for the careful medical management of acute anuria. We have no 
convincing evidence that the removal of nitrogenous waste products alone has 
been life saving. We are disturbed bj’^ the fact that patients admitted have been 
water logged b}’’ the excessive administration of salt and fluids and are suffering 

Table 2. Comparative chemical determinations* 


Patient: W. B. .4cute Hemolytic Episode of Unknown Cause; Bilirubin 26 nig.% 



BLOOD 

PL\SMA 

TIME 

NPN Mg. % 

Creatinioe Mg. % 

Chlorides MEq/L 

CO: Vols. % 


Before 

After 

Before 

After 

Before 

After 

Before 

After 

Ilours 









1 

340 

113 

28.5 

17.5 

85 

92 

22 

27 

2 

315 

78 

27 

8.0 

89 

96 

22 

27 

3 

280 

120 

21.5 

17.5 

85 

92 

25 

45* 

4 

290 

38 

25 

15.0 

92 

96 

27 

36 

5 

280 

78 

19 

6.5 

89 

96 

27 

56 


* Additional NaHCOa to bath because of clinical acidosis. 


from edema, congestive heart failure, and h3’^pertensive encephalopath3". At this 
moment, we believe that artificial dail3'sis has been life saving in correcting these 
complications b3" remo^dng this excessive salt and water from the extracellular 
space. 

A permanent team composed of men in several specialties including urologist, 
surgeon, internist, chemist and several trained residents is necessaiy. There is no 
better example of the interdependence of the various specialties and the need 
for their cooperati\'e action than in the application of the artificial kidney. 

Dr. J. H.xrtwell Harrisox (Boston, Mass.): The problem of e.xternal diah’sis 
has been studied b3’ Drs. Thorn, Merrill, Walter and associates during the past 
2 3'eai's at the Peter Bent Brigham Hospital. The work has gone forward as a 
problem which is 3'et in a state of clinical investigation and represents a co¬ 
operative team effort. I think it is important to emphasize that the role of the 
urologist is fundamental in the selection and preparation of patients for treatment 
b3' this method as well as in their aftercare. 

It is quite significant that Drs. Lowsle3', Kirwin, Slotkin and other urologists 
have contributed to the simplification of the mechanical aspects of externa 
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dialysis in addition to their other contributions to this work. We have all profited 
from the work and cooperation of Dr. Oppenheimer. 

I should like briefly to outline some of the deductions that hai-e been drav n 
as the result of this e.xperience during the last two years by Thorn and his associ¬ 
ates: 1) It is possible and feasible to remove diffusible substances from the circu¬ 
lating blood such as sodium, potassium, calcium, water and a vasodepressor 
substance probably produced in the diseased liver. 2) This pioceduie ® 
carried out vdthout hazard to the patient. 3) The treatment can be repeated if 
necessary. 4) When external dialysis is indicated it should not be postponed as a 
last resort when it is available. 5) In addition to nitrogen metabolites, othei 
diffusible substances can be removed, such as barbiturates and sulfonamides, 

I would like to emphasize that patients becoming anuric following transuiethial 
prostatectomy as a result of hemolysis in our experience should not have external 
dialysis postponed for ten days to two weeks as a last resort. It has not been 
shonm that hemolysis is due entirelj^ to the use of distilled water and that there 
are no other factors concerned. However, we do not need to use distilled water 
and I believe from our experience that it should not be used any longer in the 
operation of transurethral prostatectomy. There is another aspect of this which 
has not been emphasized, namely, that with certain types of transurethral 
prostatectomy there is a rather significant degree of internal burn. This varies 
in area and depth as well as degree in different patients and maj" be a factor in 
contributing also to hemolysis. 

The urologic conditions which you might be interested in that have been 
treated selectively are; Severe renal failure follon-ing long-standing hyperplasia 
of the prostate with urinaiy retention. In such cases this is not a life-saidng 
procedure, but from time to time it permits one to prepare the patient for oper¬ 
ation more quickly than could be accomplished otherwise. This has been em¬ 
ployed in onlj' one or two instances by us. Similarly, patients with stricture of the 
urethra ha\'ing chronic renal insufficiency haA’e had their hospital course 
shortened significantly by external dialysis. It has been of value in the manage¬ 
ment of the diabetic patient with necrotizing pj’’elonephritis and renal insuffi- 
ciencj" both before and after surgeiy. It has been useful as a safeguard for patients 
having bilateral nephrolithiasis and chronic pyelonephritis. It has offered us a 
security in such patients with bilateral staghorn calculi whom we would have 
otherwise been hesitant to operate upon for fear of postoperative anuria. Such 
patients having renal insufficiency may be prepared more quickly for surgerj’^ by 
external diatysis. 

Dr. George E. Slotkix (Buffalo, iST. Y.); I simply want to show the machine 
that w e ha\ e used. It is simple and does not require, as other machines do, a 
large team of doctors to manipulate it. The only factor, I believe, and the differ¬ 
ence between our machine and the other machines—and they are all valuable- 
don’t misunderstand me—is the fact that we employ the largest pool of blood 
with which we can come in contact in the human body, namely, we catheterize 
or cannalize the vena cava. We do so by dissecting down on the saphena magna 
which is easily found m the groin emplojdng the largest polyethylene catheters 
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The necessity of i-uling out the presence of obstruction in the urinan" tract is 
■well impressed in another patient (table 2) in whom generalized urticaria and 
edema with marked edema of the bladder caused obstiaiction to both lower 
ureters. It was impossible to rdsualize either ureteral orifice at the first cys¬ 
toscopy. In the application of the artificial kidnej', the bath was made hypertonic 
with added glucose in order to reduce the edema. Cystoscopy was repeated the 
following morning, and the orifices were visualized and catheterized. Ureteral 
drainage approximated 6000 cc per 24 hours during the ensuing days, followed 
by the patient’s recovery. 

Our gi’oup believes that artificial dialysis is a safe procedure which effectively 
removes nitrogenous waste products from the blood. It should not be a substitute, 
however, for the careful medical management of acute anuria. We have no 
corndncing evidence that the removal of nitrogenous waste products alone has 
been life sa%’ing. We are disturbed by the fact that patients admitted have been 
water logged bj’’ the excessive administration of salt and fluids and are suffering 

Table 2. Comparalive chemical determinations* 


Patient: W. B. Acute Hemolj'tic Episode of Unknown Cause; Bilirubin 26 nig.% 



BLOOD 

. . 

PLASMA 

TIME 

XPN Jig. % 

Creatinine Mg. % 

Chlorides MEq/L 

CO: VoU. % 


Before 

After 

Before 

After 

Before 

After 

Before 

After 

Hours 









1 

340 

113 

28.5 

17.5 

85 

92 

22 

27 

2 

315 

78 

27 

8.0 

89 

96 

22 

27 

3 

280 

120 

21.5 

17.5 

85 

92 

25 

45* 

4 

290 

38 

25 

15.0 

92 

96 

27 

36 

5 

280 

78 

19 

6.5 

89 

96 

27 

56 


* Additional NaHCO, to bath because of clinical acidosis. 


from edema, congestive heart failure, and hypertensive encephalopathj’. At this 
moment, we believe that artificial dailysis has been life saving in correcting these 
complications by removing this excessive salt and water from the extracellular 
space. 

A pennanent team composed of men in several specialties including urologist, 
surgeon, internist, chemist and several trained residents is necessary. There is no 
better example of the interdependence of the various specialties and the need 
for their cooperative action than in the application of the artificial kidney. 

Dr, J. Kartwell H.arrison (Boston, Mass.): The problem of external dial.vsis 
has been studied by Dm. Thorn, Merrill, Walter and associates during the past 
2 years at the Peter Bent Brigham Hospital. The work has gone forward as a 
problem which is yet in a state of clinical investigation and represents a co 
operative team effort. I think it is important to emphasize that the role of t e 
urologist is fundamental in the selection and preparation of patients for treatme 
by this method as well as in their aftercare. 

It is quite significant that Dm. Lowsley, Kirwin, Slotkin and other urologis s 
have contributed to the simplification of the mechanical aspects of extern* 
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dialysis in addition to their other contributions to this ivork. We hai’e all profited 

from the ivork and cooperation of Dr. Oppenheimer. 

I should like briefly to outline some of the deductions that have been draun 
as the result of this experience during the last tivo years by Thorn and his associ¬ 
ates: 1) It is possible and feasible to remove diffusible substances from the circu¬ 
lating blood such as sodium, potassium, calcium, ivater and a vasodepressor 
substance probablv produced in the diseased lii'er. 2) This procedure be 
carried out without hazard to the patient. 3) The treatment can be repeated if 
necessary. 4) Tiflien external dial 5 ’sis is indicated it should not be postponed as a 
last resort when it is available. 5) In addition to nitrogen metabolites, other 
diffusible substances can be remoi’ed, such as barbiturates and sulfonamides. 

I would like to emphasize that patients becoming anuric following transurethial 
prostatectomy as a result of hemolysis in our e.xperience should not have external 
diaDsis postponed for ten days to two weeks as a last resort. It has not been 
shown that hemolysis is due entirely to the use of distilled water and that there 
are no other factom concerned. However, we do not need to use distilled water 
and I believe from our experience that it should not be used any longer in the 
operation of transm'ethral prostatectomy. There is another aspect of this which 
has not been emphasized, namely, that uith certain tj'pes of transurethral 
prostatectomy there is a rather significant degree of intemal burn. This varies 
in area and depth as well as degree in different patients and may be a factor in 
contributing also to hemolysis. 

The urologic conditions wliich you might be interested in that have been 
treated selectively are: Severe renal failure following long-standing hyperplasia 


of the prostate uith urinary retention. In such cases this is not a life-samng 
procedm-e, but from time to time it peimits one to prepare the patient for oper¬ 
ation more quickly than could be accomplished otherwise. This has been em¬ 
ployed in only one or two instances by us. Similarl}', patients with stricture of the 
urethra hai'ing chronic renal insufficiency have had their hospital course 
shortened significantly by external dialysis. It has been of value in the manage¬ 
ment of the diabetic patient with necrotizing pyelonephritis and renal insuffi¬ 
ciency both before and after surgerj*. It has been useful as a safeguard for patients 
har-ing bilateral nephi'olithiasis and chronic pyelonephritis. It has offered us a 
security in such patients with bilateral staghorn calculi whom we would hai’e 
otheru-ise been hesitant to operate upon for fear of postoperative anuria. Such 
patients haring renal insufficiency may be prepared more quickly for surgeiy by 
e.xternal dialj'sis. 


Dr. George E. Slotkix (Buffalo, X. Y.): I simply want to show the machine 
that we have used. It is simple and does not require, as other machines do, a 
large team of doctora to manipulate it. The only factor, I believe, and the differ¬ 
ence between our machine and the other machines—and they are all valuable- 
don’t misunderstand me—is the fact that we emplov the lai^est pool of blood 
with which we can come in contact in the human bodv, namely, we catheterize 
or cannahze the vena cava. We do so by dissecting dmra on the saphena magna 
which IS easily found m the groin emploring the largest polvethvlene catheters 
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possible, from 20 to 26 cm. in length, through the femoral, the iliac, and then 
into the vena cava. 

B}" this means, we believe that we do not put anj’- tax on the heart, so that the 
patient to whom this kidne}^ is applied is not subjected to any unusual cardiac 
burden, nor is any extra reser^•e required so far as his heart is concerned. 

(Slide) Ours is a simple machine wliich uses a simple gasoline fuel pump that 
is kept in operation by a ^ h.p. motor. The blood, efferent from the vena cava, 
enters the pump, is kept in circulation, enters the lower portion of the dialyzing 
membrane (100 feet of ^’iscose sausage casing), comes in contact with the dialyzing 
fluid. We use the modified Tjwode solution which we believe is the best. It is 
kept at normal temperature bj^ a themiostat, which I will show you in the other 
slide, and kept in circulation b 5 '^ a small propeller inside. 

The afferent to the patient then goes to the other catheter, which also enters 
the vena cava. 

(Slide) This shows you one other view of the machine. As far as sterilization 
is concerned, this machine is easitj"^ sterilized. We have run innumerable experi¬ 
ments on infection. Here is jmur pump, which is plastic with a rubber cap which 
is sterilized bj' 1-1000 zephiran solution for 2 hours while the patient is being 
prepared. The only other point of circulation is the viscose tubing which is 
autoclaved. The rest is regular transfusing tubing. 

This kidney of ours has been applied to a four-year-old child and in older 
people. We ha\’e no quarrel with any other kidnej’’ but we believe that simplicity 
is very important. The onlj-- part that the urologist plaj^s in this factor is the 
canalization of the vena ca\m, and then the future operation of the kidney can 
be carried on bj^ a couple of trained nurses, with the laboratorj’^ to determine 
the constituents of the blood and the amount of urea which is e.xtracted. 

In the last case, which was in Baltimore, Dr. Goldstein’s case, the kidney 
reduced the urea within 8 hours to normal. The patient had swallowed some 
cyanide of mercury. 

I thinlv the important thing in any of these kidnej'S is that every possible 
means should be e.xhausted to allow the kidne}' to regenerate. AVe differ from the 
people at Peter Bent Brigham Hospital; we emploj^ everjdhing possible we knov 
of and do not applj" this kidney except in moribund cases. 

Finally, we are all looking for the same result. Our destination is the same, to 
dialyze the blood and wash out all the nitrogenous products. 

Dr. Budd C. Corbus, Jr. (Fargo, N. Dak.): Mechanical dialysis by tic 
Kolff kidney or its modification, in an area remote from a metropolitan oi uni 
versity hospital medical center, is well nigh impossible and rather imprac ica . 
The use of transperitoneal dial 3 "sis has been considered bj- manj" as a formic a e 
and dangerous procedure. I have had a veiy brief experience, which is not cnoUp 
to deduce am* conclusions but enough to convince me that the procecluic i- 
simple, nondangerous, and not hazardous to the life of an individual that is 
alread.v jeopardized bj’ a possible fatal uremia. 

When we know that uremia is going to be fatal, the medical men insist 
must trv ci'crvthing conservative possible. ^Main* urologists, on the othci lan 
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say that you must take only those people who are mrtually temiinal. Dr. Har- 
lison’s intei-nal bum. I believe, corresponds to the pathologist's conception of 
tubular destinction below the basal membrane. If it does occur below the basal 
membrane, we know that tubular regeneration will not occur and the uremia is 
irreversibly progressive. If the tubular destniction is not below the basal mem¬ 
brane. with conservative measures, the majority will recover. 

How do we know that clinically? I believe that it is impossible to diagnose 
tubular obstraction clinically. Therefore. I believe that the institution of a 
simple procedure, such as we have in transperitoneal dialysis, is justifiable in 
those cases which we think may come to teimination. The procedure does not 
employ the complicated tubes, such as the polyethylene tubes which have been 
utilized by some, but merely a 30 F mushroom catheter, which is inserted in the 
right and left quadrant thi'ough a Bergmann incision. The dialyzing solution is a 
ht-pertonic electrohue. such as Hartman’s solution which includes 20 mg. of 
hepailn and 300.000 units of peniciUin. 

This dialysis is continued for 4 days and then completed. At that time, these 
tubes are removed, antibiotics are instUled into the peritoneal cavity, and 
peritonitis is completely avoided. 

Dr. Franiilix Fakaux (Whittier. Calif.); I should like to emphasize one or 
two points: Fii-st, a diet absolutely free from protein is necessaiy. but one rich 
in carbohydrate and fat in order to maintain proper nutrition of the anuric 
patient and to prevent fm-ther nitrogenous breakdown. Another point I wish to 
mention is the question of renal stunpathectomy. There are many reported cases, 
and one of our own. in which the patients have recovered following unilateral or 
bilateral renal decapsidation. Tliis procedure accomplishes both the release of 
sj-mpathetic control and tends to relieve increased renal presstu-e (a theoretical 
but unproven concept) and in reported cases by Di-s. Petere. Shapiro and others, 
recover}- has followed in selected instances. 

Dr. Thomas J. Kibwix (New A'ork. A*.): I fiist wish to thank Dr. Hei-man 
for his discussion and to congratulate Dr. Keaims for his excellent results. Let 
me relieve Dr. Oppenheimer’s mind as to the steam sterilization. We steialize 
abdominal skin with an antiseptic solution before the incision is made and we 
do not have to steam them. We use a 1 1000 m-olocide solution, accepted bv the 
Fnited States Government, which is even more potent than some others that 
are still used. It kills the deadliest Staphalococcus aureus for us far sooner than 
the Govei-nment requires. Our tanks are not only sterilized with it, but our 
dialyzing chambers and all apparatus that is used are kept in this solution as lonf 
as .3 or 4 hours and sometimes overnight. After repeated bacteriological exaniL 
nations we have been imable to recover any bacteria. 

I am well acquainted with the work of Dr. Thorn and his co-workers in 
Boston. It is exceUent. I particularly like the simplicity of IMr. Wallace's machine 
which does not require five or six men; you need only 2; in fact, one with a niiree 
It is impossible to go ivreng. The blood is taken from the patient on one ride 
through the dialyzer. and put back in on the other side. If it could be simpler 
than that. I do not know how yon would do it. ^ 
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I should like to remind urologists that the gjmecologists have taken over much 
of the work on sterility with which the urologists fonnerty had a great deal to do. 
The}’" have also taken over practically all the renal surgeiy of women—in fact, 
all the female genito-urinary surgeiy. General surgeons throughout the countr}' 
are practicing a great deal of urologj'^. The dermatologists are treating lues. In 
anuria, however, most of the work along this line has been done hy urologists. 
I at least thinlc we are capable enough of knovdng the normal ph 3 'siologj’^ of the 
kidney and of reviewing the work which Dr. Richards of Philadelphia has done 
at the University of Pennsjdvania as well as that which Dr. Homer Smith of 
New York has done at the New York University. I believe that we ought to 
get on the band wagon and keep anuria for the urologists. 



The Journal of Urology 
Vol. 65, No. 2, February, 1951 
Printed in U.S.A. 


TRANSTHORACIC NEPHRECTOMY (LEFT) FOR WILMS’ TUMOR 

VINCENT J. O’CONOR and JEROME R. HEAD 

From the Department of Urology, Northwestern University Medical School, Wesley Memorial 

Hospital, Chicago 

In 1948, Ave reported at a meeting of the North Central Section a successful 
and satisfactoiy transthoracic (retroperitoneal) right nephrectomj" for tubercu¬ 
losis. The patient had such an extreme kj'^phosis that neither a lumbar nor an 
abdominal approach to the kidney was possible. 





Lt? 


g IT plain film, May 19, 1949, shows soft tissue outline of left abdominal mass 
^^duction of pre%’ious dislocation of left hip. B, chest film. May 19. 1949 reveals 
diaphragm is slightly elevated secondary to large tumor 
mass occupying left side of abdomen. ^ 

A recent experience has again demonstrated the utility of the transdiaphrag- 
ihatic approach in a selected case. 

^ 2 year old girl had been under treatment at Wesley Memorial Hospital for 
a dislocated hip which necessitated the wearing of a body cast for 4 months, 
upon the removal of the cast it was noticed that the left abdomen was almost 
completely filled by a palpable tumor mass. This enlargement seemed to be 
aehnitely retroperitoneal and after an excretory urographic study a diaenosis nf 
umor of the left kidney (Wilms’) was made (figs. 1 and 2). X-ray therapy yas 
nstituted and during the period from May 23 to June 9, 1949 the patient re 
cened 14 treatments to three left abdominal ports for a total of 2400 r mpa<u,r.rl 
■" a,r. This is equivalent to a total skin dose ot 3326 r. Estimated tuZXe 

19.3 
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I should like to remind urologists that the g3Tiecologists have taken over much 
of the work on sterility vith which the urologists foimerty had a great deal to do. 
They have also taken over practicalty all the renal surgery of women—in fact, 
all the female genito-urinarj’’ surger 3 \ General surgeons throughout the countr}* 
are practicing a great deal of urolog 3 ^ The dermatologists are treating lues. In 
anuria, however, most of the work along this line has been done by urologists. 
I at least think we are capable enough of knowing the normal ph 3 "siolog 3 ’^ of the 
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was 1621 r. Repeated x-raj^s of the thorax showed no evidence of a metastatic 
lesion. The right kidney showed excellent function and a normal appearing 
pyelo-ureterogram. Skull films were negative. An overall shrinkage of about 50 
per cent occurred in the left kidney as a result of radiation and we believed that 
this fact helped to rule out the possibility of a neuroblastoma or a retroperitoneal 
sarcoma, such as a Ij'-mphosarcoma, mj'^osarcoma or a teratoma with degenera¬ 
tive changes. Recurrent observations of gross hematuria together with the asso¬ 
ciated findings prompted us to make a positive diagnosis of Wilms’ tumor of 
the left kidney. The indications were for a left nephrectomj^ but, even after the 
decrease in size of the tumor following radiation, the tumor continued to occup}’’ 



such a high position, with the upper pole at the level of the ninth rib, it vas 
thought a transthoracic approach would be more facile than a lumbar or ab¬ 
dominal one. 

The patient’s preoperative condition was good although the hemoglobin vas 
9.5 gm. (61 per cent) with 3,360,000 red blood cells and 14,250 white blood cells. 

On June 16, under satisfactoiy inhalation anesthesia, an incision paralleling 
the entire left elei’enth rib was made. The rib was removed subperiostealh m 
the usual manner. The chest wall was opened, the lung was retracted and t le 
diaphragm incised canying the muscle separation as far posterior^' as possi ) c. 
In this manner we immediately exposed a large left renal tumor without opening 
the peritoneum. The renal pedicle was visually accessible and the kidney (fig-' ' 
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J’lG 3. Left kidney remo\ed June 16, 1949 through left transthoracic retroperitoneal 
Approach. Diagnosis: Wilms’ tumor of left kidney. 



Fio 4 October 1. 1949, photograph of p.atient shows location and P^•+o„t r - ■ • 

left transthoracic nephrectom> . “ ““‘I ®^^ent of incision for 

''as removed t\ith great ease. One h-mph node at the hilus of tho Vd 
removed. The field was completely drj- and the diaphracrm w-oc i 
interrupted chromic sutures. An ISF mushroom catheter was pi ^ 
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pleural cavity and brought out the posterior angle of the incision. The patient 
left the table in good condition. 

Convalescence vas uneventful, the wound healed nicety per primam after 
removal of the chest catheter in 48 hours. Pathological report: Nephroblastoma 
or mixed tumor of left kidnej’’. The patient was sent home on the fourteenth post¬ 
operative day. 

Three months later the child’s general health was good and she had gained 6 
pounds in weight. A chest film on September 24, 1949 showed normal findings 
except for slight elevation of the diaphragm on the left. 

The location and extent of the incision are shown in figure 4. 

SUMMARY 

A left, transthoracic, retroperitoneal nephreetomj^ on a 2 3 'ear old girl for the 
removal of a Wilms’ tumor is reported. Because of the high position of the 
kidnej'^ it is believed that the ease of operative performance was made possible 
b}" the transdiaphragmatic approach. 

55 E. Washington St., Chicago, III. 



The Jourka-E of Urology 
Vol. 65, No. 2, February, 1951 
Printed in U.S.A. 


SERUM ALBUMIN IN UREMIA; A CLINICAL INVESTIGATION 
CORRELATED WITH REVERSIBLE UREMIA IN DOGS 

ROGER BAKER 

From the Department of Surgery, the University of Chicago, Chicago 

Gross and microscopic changes are often only the advanced manifestations of 
disease. The pathological physiology involved is the earlier cause of most mor¬ 
phological abnormalities. Though much has been learned concerning the abnor¬ 
mal physiologj^ of uremia, the most obvious and basic questions remain unan¬ 
swered. Fundamental information is essential to eventual understanding of the 
obscure modus operandi of this vital disease state. 

The objectives of this study were three: to develop a practical experimental 
method for producing reversible uremia; secondlj'^ to apply the procedure to 
e-xperimental animals for study of serum proteins in uremia; and finally to cany 
the protein investigation from the laboratory to the patient in uremia. 

Diverse methods exist for the production of experimental uremia. Prominent 
are partial nephrectomy,^-® bilateral nephrectomy,^-® compression of renal pedi¬ 
cle,® 'temporary, complete compression of renal artery,^' ■ permanent incom¬ 
plete occlusion of renal artery,*® ligation of ureters,** ■ *® anastomosis of ureters 


Read at annual meeting, American Urological Association, Washington, D. C., May 31. 
1950. 
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to different levels of small intestine,'® - ureterovenous anastomosis,'®'-' and 
x-ray radiation of kidnej^s.-- Heavy metal injection,"® intravenous toxins,®' ■ 
and crush injurj’’®® maj’’ also be mentioned. Intrinsic in these methods are cer¬ 
tain obvious defects for the experimental stud}’" of serum proteins. The majority 
of procedures introduce variables -which would confuse results observed; e.g., 
the unknown effect on serum proteins of a liver damaged while either radiating 
the kidneys or administering hea\’;j’’ metals intravenouslj'- for the production 
of uremia. 

Xo method was found in the literature which permitted the selection of a 
specific degree of uremia or could be terminated so as to completel 3 ' restore the 
uremic animal to the pre-uremie, normal condition. These exacting demands of 
a technique were required so data obtained during the experiment could be 
assumed significant of the uremic state per se and uninfluenced bj’’ the method 
used to produce the uremia. A benign procedure which tends to avoid these 
defects was de^^sed in the present experiments. 

Investigation of serum albumin involves qualitative as well as quantitative 
determinations. The measurement of albumin concentration bj^ weight per 100 
cc of plasma is well known and universallj’’ emploj^ed. Measurement of altera¬ 
tions in the qualitj'- or kind of albumin is known but seldom used clinically. In 
essence this depends on the phenomenon that certain molecules have an affinity 
for serum proteins. There is attraction between the negative charged molecule 
(anion) and the semm protein which acts as a positive charged (cationic) center. 
This affinitj’^ results in a binding of the molecule to the protein. The amount 
adsorbed b}’’ the protein may be measured. Departure from the normal measure¬ 
ment indicates abnormal protein. 

These finding.^- have more than abstract interest when applied to the human 
organism. In 1923, hlarshall and Vickers®^ observed during a stud}’’ of the mech- 
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anlsm. of elimination of phenolsulfonephthalein (PSP) hy the kidnej^ that all 
the PSP injected intravenously did not exist in a free state in the plasma. The 
possibility n-as presented that the PSP rras bound to colloids. De Haan^^ pub¬ 
lished data prordng that dyes of this tjiie were bound to the plasma to some 
extent. Grollman-^ proved that PSP was bound to senim albumin. 

Aschoff discovered the reticulo-endothelial sj’'stem by dye-globulin binding. 
Oxj'gen is transported throughout the circulatory system bound to the protein 
hemoglobin. Iodine,*^ bile salts,and the estrogen, estriol,®^ are also bound to 
serum protein. Uric acid exists partly free, partly bound. Therapeuticallr im¬ 
portant, sulfonamides are bound to serum albumin and are thus carried through 
the body.^^ Those sulfonamides rrith the greatest binding properties are the 
greatest antibacterial agents. Penicillin bound by albumin has definite anti¬ 
bacterial actmtjv^ 

Grollman^® • and othere^-^® have analyzed protein binding with important 
conclusions; The dye PSP is adsorbed to serum albumin. The amount adsorbed 
is dependent on the quality of the albumin. It is highly significant from a clinical 
investigative r-ieniioint that at the pH of blood this binding is due primarily 
to serum albumin and not globulin. Further, the adsorption follows certain 
definite phj’sical chemical laws which prove that the quantity of albumin bound 
is proportional to alterations in concentration of albumin. This permits the 
establishment of a quantitative basis for measurement of the amormt of dye 
bound. 

In disease significant fine abnormahties of the albumin molecule may be ob¬ 
served bj' application of these principles. Bennhold®® discovered impaired bind- 
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ing in amyloidosis and cirrhosis. Gottlieb'** and Bennhold^” noted abnormallj’^ 
low binding of djm in certain cases of nephrosis. A paucity of data exists relative 
to qualitative protein alterations in uremia. Onishi*- and Bennhold’® in the course 
of other investigations comment on a decrease or tendency toward decrease in 
dyc'binding in renal insufficiencj’^. The present paper utilized the binding of 
PSP to study serum albumin in uremia. 

JIETHODS 

I. Production of reversible uremia. Required material consists of one 15 cm. 
length of 0.6 cm. diameter Penrose lubber drain. 

Health}’- adult male and female mongrel dogs were selected, and all operations 
were perfonned under ether anesthesia while obser\nng usual aseptic precautions. 
Either a right or left rectus muscle-splitting incision -was made. The distended 
bladder was emptied by pressure on the fundus. Sliglit tension on the dome of the 
bladder inunediately identified the ureters as tube-like structures tenting up the 



Fig. 1. Posterior surface of dog’s bladder demonstrating Penrose rubber drain beneath 
isolated ureters. 

posterior parietal peritoneum. Approximately 2.5 cm. from the vesical junction 
the ureters were carefully freed from their beds. No attempt was made to strip 
ureters of adventitial tissues. Preservation of ureteral vascular supply was rigidly 
maintained. A length of empty Penrose drain was passed beneath the ureters 
(fig. 1) and the ends brought through a separate stab-wound in the midline (in 
the male superior to the base of penile skin). Trial tension on the ends of the 
mbber drain must produce equal tension of ureters. The ureters were then re¬ 
turned to their original anatomical location and the ends of the relaxed rubber 
drain sutured to the skin. The primaiy incision was closed in the usual manner. 

Tldien desired, uremia was induced bj' increasing tension on the drain. The 
degree of tension applied deteimined the amount of ureteral occlusion and hence 
the degree of uremia. Simple suture of the drain to the skin maintained tension 

Gottlieb, II. .‘ind Ludwig, II.: Uber adsorption von Farbstaff aus Serum an Koldc, 
Z. Klin. Med.. 131: 35S, 193G. _ , 

Onishi, Y. and Suga. M.; I eber die .Adsorptions fahiskcit dcs Hlutserums gegenubor 
sautem Farbstaff bci tVcilsclicr Krankheit sowic verschiedenen Lcbcrcrl:raul:iingcn. .\Iitt. 
a. d. Med. Akad. Zu Kioto, 28: 2S7, 1910. 
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vdthout pain to the animal. Cutting the restraining suture terminated uremia. 
The angulation of the ureters thus released permitted the ureters to drop to their 
normal coui-se. They were aided in this direction by pressure from the bladder 
distending with urine and producing pressure anteriorly on the ureters which 
were angulated near the base of the viscus. 

II. Qualitative ■protein analysis. The method of Huggins et al.^^ was used for 
determination of PSP binding by equilibrium diah'sis. One hundred mg. phenol* 
sulfonephthalein was dissolved in 100 cc of hI/15 phosphate buffei, pH <.-1. A 
15 cm. length of cellulose casing (diameter 1.75 cm.) was knotted at one end 
One cubic centimeter of the above PSP stock solution and 1 cc of serum were 
placed in the bag and the other end knotted. The bag was immei-sed in a flask 
containing 98 cc of distilled water and attached to a rotator at 5 C for 48 hours. 
Equilibrium was reached in 40 hours between protein solution and diah'sate. 
After wanning to room temperature 10 cc of dialysate was diluted with water, 
1 cc of 5 X XaOH added, and the volume brought to 100 cc with water. Read¬ 
ings were made using the EveRm Photoelectric Coloiimeter noth 540 m/i filter. 
The coloiimeter reading indicates the PSP not bound by protein ndthin the 
cellulose bag. Subtraction of this figure from the standard reading of PSP jdelds 
the amount of dye bound to albumin. 

The quantity of circulating senim albumin varies from day to dar', from pa¬ 
tient to patient, and from normal to disease. Consequently, as there is a variable 
quantity of albumin in each cubic centimeter of senim used, significant binding 
results are necessarily expressed as a ratio or index relating the bound PSP to 
weight of albumin per 100 cc. The calculation is: 


Binding Index = 


|jgm of PSP bound 
Albumin Gm./lOO cc. 


III. Quantitative protein aiiahjsis. Albiuniu was detemiiued by Howe^- frac¬ 
tionation as modified by Weichselbaum’* and nitrogen content according to the 
micro-Kjeldahl method of Ala and Zuazaga.'® Correction was made for nonproteiu 
nitrogen. 

IV. Xonproiein nitrogen aaali/sis.Determinations were made by the routine 
method of Folin and Wir' as modified by Koch and AIcAIeekin.« Determinations 
of nonprotein nitrogen and PSP-binding were performed in duplicate. 
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ing in amyloidosis and cirrliosis. Gottlieb'"^ and Bennhold®** noted abnormally 
low binding of djm in certain cases of nephrosis. A paucity of data exists relative 
to qualitative protein alterations in uremia. Onishi^- and Bennhold^** in the course 
of other investigations comment on a decrease or tendency’' toward decrease in 
dye-binding in renal insufficienc}’^. The present paper utilized the binding of 
PSP to study serum albumin in uremia. 

jMETHODS 

I. Production of reversible uremia. Required material consists of one 15 cm. 
length of 0.6 cm. diameter Penrose rubber drain. 

Healthy adult male and female mongrel dogs were selected, and all operations 
were pei’formed under ether anesthesia while observing usual aseptic precautions. 
Either a right or left rectus muscle-splitting incision was made. The distended 
bladder was emptied by pressure on the fundus. Slight tension on the dome of the 
bladder immediately identified the ureters as tube-like stractures tenting up the 



Fjg. 1. Posterior surface of dog’s bladder demonsf rating Penrose rubber drain beneath 
isolated ureters. 

posterior parietal peritoneum. Approximately 2.5 cm. from the vesical junction 
the ureters were carefullj^ freed from their beds. A’o attempt was made to strip 
ureters of adventitial tissues. Preservation of ureteral vascular supply was rigidly 
maintained. A length of empty' Penrose drain was passed beneath the ureters 
(fig. 1) and the ends brought through a separate stab-wound in the midline (in 
the male superior to the base of penile skin). Trial tension on the ends of the 
rubber drain must produce equal tension of ureters. The ureters were then re¬ 
turned to their original anatomical location and the ends of the relaxed rubber 
drain sutured to the skin. The primaiy incision was closed in the usual manner. 

When dcsii’od, uremia was induced by increasing tension on the drain. The 
degree of tension applied determined the amount of ureteral oeclusion and hence 
the degree of uremia. Simple suture of the drain to the skin maintained tension 

Gottlieb, II. and Ludwig, II.: L'bcr adsorption von FarbstalT aus Serum an Kohlc. 
Z. Klin. Med., 131; 35S, 193G. . , 
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^ritliout pain to the animal. Cutting the restraining suture tennmated urema. 
The angulation of the ureters thus released permitted the ureters to drop to their 
normal coume. They were aided in this direction by pressure from the bladder 
distending with urine and producing pressure anteriorly on the ureters which 
were angulated near the base of the viscus. 

II. Qi/alhalfre profeiii analysis. The method of Huggins et al.^ was used for 
determination of PSP binding by equilibrium dialysis. One hundred mg. phenol- 
sulfonephthalein was dissolved in 100 cc of IM/l-o phosphate buffer, pH 7.4. A 
15 cm. length of ceUulose casing (diameter 1.75 cm.) was knotted at one end. 
One cubic centimeter of the above P&P stock solution and 1 cc of serum t\ ere 
placed in the bag and the other end knotted. The bag was immersed in a flask 
containing 9S cc of distilled water and attached to a rotator at 5 C for 48 hours. 
Equilibrium was reached in 40 hours between protein solution and diabeate. 
After wanning to room temperature 10 cc of dialysate was diluted with water, 
1 cc of 5 X MaOH added, and the volume brought to 100 cc with water. Read¬ 
ings were made using the Evehn Photoelectric Coloiimeter with 540 mfi filter. 
The colorimeter reading indicates the PSP not bound by protein within the 
cellulose bag. Subtraction of this figure from the standard reading of PSP yields 
the amount of dj-e bound to albmnin. 

The quantity' of chculating seimm albumin varies from day to day, from pa¬ 
tient to patient, and from normal to disease. Consequently, as there is a variable 
quantity of albumin in each cubic centimeter of serum used, significant binding 
results are necessarily expressed as a ratio or index relating the bound PSP to 
weight of albumin per 100 cc. The calculation is: 


Binding Index 


pgm of PSP botmd 
Albumin Gm./lOO cc. 


Iff. Qiiaufiiadve protein analysis. Albumin was deteimined by Howe" frac¬ 
tionation as modified by Weichselbaum’* and nitrogen content according to the 
micro-Kjeldahl method of IMa and Zuazaga.-® Correction was made for nonprotein 
nitrogen. 

IV. onprofein nitrogen a?!aly.?js. Determinations were made by the routine 
method of Folin and BV' as modified by Koch and MciMeekin.’® Determinations 
of nonprotein nitrogen and PSP-binding were performed in duphcate. 
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RESULTS 

Production of reversible uremia. Five dogs were used in the experiment. Uremia 
was produced a total of eight times. No mortality was associated with the opera¬ 
tion in the series. Irrespective of time interval between operation and induction 
of uremia the signs were uniform if the tension on the drain was sufficient to 
produce complete anuria. These effects were progressive weakness and apathy 
beginning the second day. Stupor frequentlj'’ occurred bj’’ the fourth day when 
death appeared imminent. Coma or con\’uIsions were not observed in the series. 
Voluntaiy fluid and food intake were moderately well maintained while in 
uremia but tended to be decreased with complete ureteral obstruction. No diar¬ 
rhea was present but vomiting by two dogs was observed. 

About 72 to 96 hours after initiation of severe uremia the angulated ureters 
were released. This time was varied dependent on clinical condition or concen¬ 
tration of nonprotein nitrogen or both. The urinarj' output was normal on the 
average of 48 hours after release of the drain. A^Tien a dog was made uremic a 
second time, the condition was tolerated somewhat better clinicallj". 

For the purpose of e^'aiuating the procedure the operation was repeated on 
three dogs. At the second operation the ureters were found in their nonnal course 
and not dilated. The terminal 1 cm. was occasionally adherent to the base of 
the bladder, but no angulation was present, hlinimal ureteral dilatation was 
frequently observed at a third operation. 

Statistically, a series of nonnal dogs had a mean Binding Index of 27.8 ± 4.0 
with a range of 21.7-33.3. It was demonstrated that among normal dogs there 
was a remarkable variation in the amount of PSP bound. Normal for one ^^■as 
21.7 ± 2.7, while another was 33.3 ± 4.3 with no overlap in the range. There¬ 
fore, the mean Binding Inde.x of each normal animal is more significantly com¬ 
pared with its own values while in ui-emia. The same comparison has been fol¬ 
lowed evaluating quantitative albumin concentrations. 

PSP binding by serum of dogs in tircmia. A decrease in binding index was ob¬ 
served in each of 8 cases of experimental uremia. The average decrease was 41.6 
per cent (table 1). The decrease in binding index (B.I.) was generally proportional 
to the elevations of nonprotein nitrogen. INIinor elevations of nonprotein nitrogen 
were accompanied by minor depressions of B.I. iMajor increases of nitrogen re¬ 
tention had corresponding!}' the greatest decrease in binding of PSP to serum 
albumin. A uremia with nonprotein nitrogen of 100 mg. per cent had onlj’ S.i 
per cent decrease in B.I., while nonprotein nitrogens of 208 and 268 mg. per 
cent had decreased binding indices of 41.6 and 55 per cent respectively. IMth 
termination of uremia the decrease in nitrogen retention to normal wa.s simul¬ 
taneously accompanied by return of B.I. to normal (fig. 2). The same changes 
were obsers'cd in both male and female dogs. The greatest decrease ob.^erved in 
B.I. was in those dogs where uremia was produced the second time. This occurred 
irrespective of minor \'ariations in nonprotein nitrogen. Three dogs were made 
uremic step-wise by gradually increasing the angulation of the ureters until 
complete obstruction was obtained. The expected graded variations of elevated 
nonprotein nitrogen and decreased B.I. were obsen'cd. Any slight release of the 
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drain was reflected in minor improvements of binding and drop in nonprotein 

The serum albumin concentration of the normal compared Avith uremic dop 
n^as increased from 3.17 ± 0.3 to 3.68 ± 0.59. This 15.8 per cent increased weight 
accompanied all imriations of B.I. and nonprotein nitrogen (table 1). 


Table 1. Binding index in the normal and uremic dog 


1 

DOG 

^0. 

hORMAD 

UREMIA 

Non 

protein 

Nitrogen 

mg 

per cent 

B'ndmg Inde^ 
figm PSP bound 

Albumin gm 
per cent 

Uremia 

Number 

Non- 

protein. 

Nitrogen 

Bind¬ 

ing 

Index 1 

Binding 
Index 
ro De¬ 
crease 

Albumin gm 
per cent 

Albumin 

crease 

<^lb Gra yiOO cc. 

606 

38 

26.5 ± 1.1 

2.91 ± 0.4 

1 

144 

10.1 

39.25 

2.67 

0 

213 

38 

21.7 ± 2.7 

3.2 ± 0.1 

i 2 

116 

13.4 

38.25 

3.35 

4.68 

596 

36 

33.3 ± 4.3 

3.31 ± 0.1 

3 

100 

30.4 

8.70 

3.53 

6.64 





4 1 

26S 

15.0 1 

54.95 j 

4.67 

41.08 

697 

37 

1 23.6 ± 3.81 

3.23 ±02 

5 

122 

20.2 

14.41 

3.96 

6.5 





6 

128 

8.1 

64.41 

3.44 

32.6 

265 

35 

28.0 ± 4.5 

3.2 ± 0.2 

7 

208 

16.7 

41.61 

3.9 

21.87 





8 

170 

8.9 

68.88 

3.94 

23.12 


1 

26.74 ± 4.G 

3.17 ± 0.3 

1 S 

357 

16.1 

41.56 

3.OS ± 0.59 

15.81 



Fic. 2. Demonstration of the reversible nature of qualitative and quantitative abnor¬ 
malities of serum albumin in uremic dog (Xo. 596). 

Control experiments were performed to rule out the eventuality that the ob¬ 
served alterations in quality and quantity of serum albumin were due to opera¬ 
tion, anesthesia, or possible decreased food or fluid intake while in uremia; 

1. Sham operation (exploratory laparotomj') demonstrated a slight decrease 
in B.I. which returned to normal by the fourth postoperative day (table 2). 

2. A dog was anesthetized with ether for two hours. Senim analyses of the 
first and second postanesthetic days revealed no quantitative or qualitative 
abnormality of albumin compared to the same preanesthesia period (table 2) 
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3. Dehydration for periods of five and nine days failed to produce decrease 
in B.I. or increase in concentration of serum albumin. 

4. A period of complete deh 3 ^dration and starvation was studied with ap¬ 
parently no significant alteration of B.I. or albumin concentration until the 

Table 2. Effect of operation and anesthesia on binding index 

I. Operation 


Normal Binding Inde.x 

21.7 ± 2.7 

One hour laparotonp- 


First postoperative daj' 

15. S 

Second postoperative daj' 

16.4 

Third postoperative day 

19 0 

Fourth postoperative da}’ 

21.4 

II. Anesthesia 


Normal Binding Index 

31.1 ±28 

Two hour ether anesthesia 


After one hour anesthesia 

26.0 

First postanesthetic day 

30.7 

Second postanesthetic day 

29 8 


Table 3. Effect of dehydralton and starvation on binding index 



BINDING INDEX 

ALBUMIN—Gil 
?ER CENT 

HEMATOCRIT 
PER CENT 

I. Dehydration 


1 


A. Normal 

27.5 ±44 

3 6 ± 0 2 1 

46 

No fluids nine days 




Fifth day 

29 9 

3 61 1 

46 

Ninth day 

34.0 

3 38 1 

52 

B N ormal 

30.3 ±25 

3 53 ± 0 6 

No fluids four da}s 


j 

First day 

32.6 

3 53 I 

Second day 

33.2 

3 62 1 

Third day 

32.9 

3 5 I 

Fourth day 

33.0 

3 IS f 

II. Starvation and Dehydration 



Normal 

27.5 ±44 

3 6 ± 0 2 ' 

No fluids or food six days 


( 

First day 

23 5 

3 62 1 

Second day 

22.9 

3.71 ' 

Fourth day 

14 S 

4 05 

Fifth day 

20 4 [ 

3.93 

Sixth dav 

21.2 

3 56 


third da}’ (table 3). Following complete ureteral obstniction uremic dogs devel¬ 
oped decreased food and fluid intake. However, the average time for complete 
anuria to maximum decrease in B.I. and release of the drain was only 1.4 daj'S. 

PSP binding by scrum of humans in uremia. The clinical series studied consisted 
of 25 consecutive patients in uremia. Primal’ diseases were: urinary obstruction 
of various etiolog}' 12, glomeniloncphritis 3, lower nephron nephrosis 3, arterio¬ 
sclerosis 3, nephrosclerosis 2, polycystic kidneys I, and atrophic pyelonephritis 1. 
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The age range was from 8 months to 87 j'-ears; sex distribution was 11 female 
and 14 male (table 4). 


Table 4. Decrease binding index of humans in uremia 






1 

NON- 




s 

UNIT * 1 

\GE 

SEX 

DIAGN'OSIS I 

PROTEIN* 

Kvmo- 

BrXDINO 

1NT5EX- 

BIN-DIXG INDEX 
DECREASE % 

ALBUltra" 

K 

& 





CEN» 



1 

1 

468813 

13 

M 

Congenital bilateral 

76 

31.4 

44.91 

5.26 





megalo-ureter and 
h 3 'dronephrosis 





2 

361422 

4 

F 

Congenital bilateral 

57 

31.4 

44.91 

4.67 





megalo-ureter and 
hj’dronephrosis 



1 


3 

483189 

8 

M 

Congenital hj'dro- 

168 

19.2 

66.32 

4.17 



Mo. 


nephrosis 





4 

251550 

35 

F 

Poij'cj'stic kidnej's 

65 

17.8 

68.77 

4.21 

5 

476834 

62 

M 

Bilateral ureteral 

148 

39.4 

30.88 

3.55 





obstruction; car¬ 
cinoma rectum 



1 


6 

399381 

62 

1 F 

Bilateral hj-dro- 

345 

11.6 

79.65 

6.02 




1 

nephrosis 





7 

476353 

56 

M 

Bilateral uretero- 1 

98 

33.8 

40.70 

4.74 





sigmoidostomj'; j 
carcinoma bladder 





8 1 

397185 

67 

F 

Bilateral uretero- 

67 

31.2 

45.26 

4.17 





sigmoidostomj'; 
carcinoma bladder 





9 

418931 

36 

F 

Bilateral hj-dro- 

99 

24.6 

56.84 

4.06 





nephrosis 




10 

174359 

72 

M 

Bilateral renal 


35.8 

37.19 

3.77 





calculi 



11 

199085 

56 

F 

Bilateral renal 


43.0 

24.56 

3.37 





calculi 



12 

367839 

56 

F 

Unilateral kidnej' 

79 

27.4 

51.93 

4.09 





with multiple 
calculi 





13 

480926 

5 

;m 

Xonfunctioning 

70 

35.7 

37.37 

3.78 

14 

470175 



left kidnej'; 

hj'dronephrosis, 

right 





58 

F 

Bilateral atrophic 


32.3 

43.33 

4.02 

15 

478836 



pj'elonephritis 



50 

jM 

Lower nephron 


20.1 

64.74 

4.36 

IG 

27424 



nephrosis (post 
transfusion) 





44 

M 

Lower nephron 


32.8 

42.46 

3.97 

17 

483276 



nephrosis (post 
transfusion) 





53 

M 

Lower nephron 
nephrosis (pro- 

115 

22.6 

60.35 

3.96 

IS 

481389 



longed hj'po- 
tonsion) 





22 

M 

1 Glomerulonephritis 

198 

17.8 

68.77 

4.22 
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Table 4 — Continued 


% 

< 

ce 

» 

UNIT * 

AGE 

SEX 

DIAGNOSIS 

NON¬ 

PROTEIN 

NTTRO- 

CEN» 

BINTUNG 

INDEX* 

BlNTtlNC INDEX 
DECRE.\SE % 

AtBDl/I.\* 

19 

483045 

59 

P 

Chronic glomerulo¬ 
nephritis 

135 

25.0 

56.14 

4.40 

20 

456230 

62 

M 

Chronic glomerulo¬ 
nephritis 

105 

26.9 

52.81 

4.08 

21 

344305 

63 

lAI 

Nephrosclerosis; 
hj'pertension 

190 

13.8 

75.79 

4.70 

22 1 

1 

1 

46S122 

58 

M 

Arteriosclerotic 
cardiovascular 
disease; benign 
hypertrophj- 
prostate 

120 

1 

23.1 

59.47 

4.12 

23 

351672 

To 

M 

Arteriosclerotic 
cardiovascular 
disease 1 

90 

21.7 

61.93 

4..87 

24 

214445 

87 

P 

Arteriosclerosis; 
fracture femur 

71 

22.6 

60.35 

3.99 

25 

483724 

53 

P 

Nephrosclerosis; | 

hj'pertension; 
diabetes mellitus 

182 

20.9 

63.33 

4.31 

Mean 




120.3 j: 

26.5 ± 8.l|i 

53.55 ± 14.7^ 

1.25 ± 0.5 


* Nonprotein nitrogen normal 25-35 mg. per cent. 

- Binding index, normal 57 ± 5.8 from Huggins;^’ Amount of PSP bound per 10 mg- 
of albumin. 

’ Albumin, normal 4.7-5.7 Gm./lOO cc. serum. 

The normal mean B.I. is 57. In uremic patients the mean B.I. was 26.5 or a 
decrease of 53.6 per cent. There was a decreased B.I. in each case of uremia 
despite the nature of the underlying disease producing the uremia. 

The changes observed in uremia in the clinical cases and the laboratorj’^ ani¬ 
mals were nearly identical. Minimal degrees of uremia were characterized by 
minor decrease in dye binding. A nonprotein nitrogen of 50 mg. per cent was 
accompanied by a B.I. of 43.0 (24.6 per cent decrease). Severe uremia was ac¬ 
companied 63 ”^ a major decrease in B.I. A case with nonprotein nitrogen of 34o 
mg. per cent had a B.I. of 11.6 (79.7 per cent decrease). 

In general variations of B.I. did not follow the clinical signs and S 3 ’mptoms 
but were directh- proportional to nonprotein nitrogen concentration. Decrease 
in binding of senim albumin in uremia was as marked at age 8 months as in 
the sixth and seventh decade. Sex difference had no effect on B.I. 

The increase in albumin concentration in the uremic animal is not consistentb' 
observed in the patient with uremia. 

DISCUSSION' 

All clinical and laborafori' data establish a decreased PSP-binding of serum 
albumin in uremia. There is a 54 per cent decrease of binding index in humans 
and a 42 per cent decrease in dogs. An altered albumin is therefore present. 
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This pathological albumin indicates another fundamental derangement of the 
human and animal organism in uremia. The altered albumin is present irrespec¬ 
tive of the etiological factor or disease producing uremia. The change in protein 

is unrelated to age or sex. _ 

In general the variations of B.I. are proportional to and concuixent mth the 
degree of uremia as measured by the nonpi'otein nitrogen concentration. In the 
ca^e studv of preuremic, uremic and posturemic phases, however, the binding 
index occasionaUy tends to lag 12 to 24 hours behind variations of nonprotein 
nitrogen. There was also a 15 per cent increase in quantitative albumin concentra¬ 
tions which was not obseiwed in human uremia. 

It has been frequently obsen-ed that the human suffeiing with prolonged 
uremia tolerates tremendous levels of nonprotein nitrogen u-ith the same clinical 
appearance as another patient udth acute uremia and lower nonprotein niti'O- 
gen. Though accommodation is attempted bj' the organism, this certainly is not 
reflected in chemical analyses of the blood. The marked decrease in B.I. and 
the elevation of nonprotein nitrogen present the true gramty of the uremia. This 
phenomenon may also be obseiwed in the animal repeatedlj- made uremic. Dogs 
in uremia for the second time chnicall}' tolerate the condition somewhat better. 
The gi-eatly increased quantiti' of defective serum albumin aflfords a more ac¬ 
curate appraisal of the second uremic status. 

The findings of this study have been presented. IMention maj’ be made of pre- 
liminarj' investigations of the abnormal protein obsen'ed in uremia. This entails 
an understanding of the nomal sites of attachment of phenolsulphonphthalein 
on the exceedingly complex albiunin molecule. The molecular weight of albmnin 
is 69,000; the molecular stmcture is unknown. The molecule is basicall}' com¬ 
posed of 18 amino acids. Brand’® indicates the total number of molecules of 
these amino acids in albumin is well over 551. Elotz^'’ postulates a total of 22 
locations where methyl orange (a dj'e similar to PSP) may be attached to al¬ 
bumin. 

In uremia, binding of PSP to albumin is decreased. This may indicate an in¬ 
trinsic defect or chemical change of the albumin molecule. Huggins et al.,’® how¬ 
ever, fractionated albumin mth altered dye binding and only the composition 
of normal albumin was present. In addition he found that as early as 8 hours 
after operation a decrease in dye binding occurred. The speed with which the 
abnormality of the protein develops and the nonnal basic composition of the 
molecule preclude any fundamental defect. EHdence supports the view that in 
uremia the loci of attachment normally occupied by PSP are unavailable, causing 
the decrease in dye binding. The most acceptable possibility is another molecule 
may be bound by senim albumin. Such a change would be immediate and super¬ 
ficial. Further, Motz®' has definitely established that competitive binding does 
occur with albumin. The precise competing group in uremia is not known. 


composition of simple proteins. Ann. X. Y. Academy of Sc., 
J. -tm'ChenV. ®°^eanic ions by proteins. 

comS?;;^ in^^rlln? 



208 


ROGER baker 


In vitro experiments producing model uremia addition of large concentra¬ 
tions of urea, uric acid, creatinine, creatine, guanidine and phenol to normal 
human serum have failed to produce an albumin abnormal in PSP binding. In 
vivo concentrations of these same nitrogenous products have been administered 
intravenously to dogs over periods of 3 to 5 hours to produce uremic blood levels. 
There has been no significant alteration of the albumin in the time predicted 
for these changes to occur. These findings support the theory that increased con¬ 
centration of nonprotein nitrogen per se does not apparently act directly on 
albumin to produce the abnonnality present in uremia. This does not preclude 
the possibilitj'- of an indirect mechanism. 

Streicher®- observed that prolonged intravenous administration of 5 to 10 per 
cent urea solution was fatal to dogs. Bollman®^ demonstrated that in the dog 
the liver is necessary' for urea formation. Hartman^” perfused the small intestine 
of dogs with urea resulting in acute parenchymatous destruction of the liver. 
Defective liver function tests in uremia are well recognized. Becher®^ observed 


Table 5. Effect of repeated ether—25 C extraction on serum from humans in uremia 



PSP 

BINDIN’C 

ALBUiflN* 

TOTAL 

PROTEIN' 

BINDING 
INDEX (B L) 

PER CENT 
INCREASE 

B I. 


gm 

Gm}l00 ml. 

Gm/IOO ml. 



Normal 






Pre-extraction 

255 

5.20 1 

0.98 

49.1 


Post-extraction 

260 

5.05 

: 6.79 

51.1 

! 3.9 

I. Uremia 






Pre-extraction 

80 

0.02 

7.72 1 

13.3 


Post-extraction 

II. Uremia 

105 

5.82 

7.40 j 

18 0 

20.1 

Pro-extraction 

90 ] 

4.30 ' 

7.70 ’ 

20.6 , 


Post-extraction ' 

140 

4.OS 

7.20 , 

34.3 

49 0 


increased concentration of phenolic bodies in uremia. The failure of the detox¬ 
icating function of the liver permits this accumulation of free phenols. 

The possibility exists that in uremia the increased concentration of one or 
more nonprotein nitrogenous products produces fatty degeneration or other sig¬ 
nificant changes of the liver. A liver so damaged ma 3 ' elaborate a fat or lipid 
bound to semm albumin. This would render the usual binding locations unavail¬ 
able for PSP and cau.se the decreased binding of uremia. The investigations of 
Luck and his group*® prove that fattj* acids combine with albumin and that anj 


“ Stroicher, M. H.- Experimental uremia; uremic enteritis .A.rch. Clin. Med., 42: S3o, 
19*^S 

“ Bollman, J. L. .and Mann, F. C.; Studies on the physiology of ‘•'‘^.bver XVHI 
effect of removal of the liver on the formation of ammonia .Vm. J. Physiol ,92: . 12 , IJ-su. 

Becher, E.: Pathogenese, Symptomatologie und Therapie der Uramie. Ergchnisse tie 
gesamten Medizin, 18: 51, 1933. . . . , 

*5 Hartman, F. W.: Methods and effects of increasing the urinary constituents in tii 
bodv. J. Exper. Med., M: G-19, 1933. . . , , 

5' Bover, P. D., Ballon, G .-V and Luck, .1. M.: The combination of fatty acids and r - 
lated co'mjiounds with serum albumin. III. The nature and extent of the conilmiation . 
Biol. Chem.. 167: 407. 1947. 
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free fattj^ acid in the circulation probably exists in combination M'itli serum al¬ 
bumin. The increased concentration of blood lipids in uremia is also recognized. 

As a result of these various data serum from humans in uremia rvas repeatedly 
ether extracted at —25 C by the method of McFarlane,®’ In the two cases stud¬ 
ied there were 26 and 40 per cent increased PSP-binding of serum albumin (table 
5). An ether soluble compound, probably a lipid, was apparently removed from 
the albumin molecule. As a consequence there were more available loci on the 
albumin for binding by PSP. 

Though it is impossible at this time to defend the view that in uremia there 
is liver degeneration with a lipid bound to serum albumin resulting in decreased 
PSP binding, still the preliminary erddence presented warrants further investi¬ 
gation in this direction. 

SUMMARY 

A new and simple method is described for the production or reversible experi¬ 
mental uremia nhich permits immediate termination of the uremia bj’’ simple 
nonoperative intervention. Since a specific degree of uremia and recovery there¬ 
from may be obtained as desired, the method is useful for investigation of renal 
insufficiency. The return to noimal of clinical and chemical observations demon¬ 
strate the reversible feature of the technique. As onty one operation is necessary 
to repeatedly produce uremia in a laboratory animal, the procedure may be con¬ 
sidered practical for repeated observations over a long period of time. 

This procedure was designed and applied to a study of the serum proteins of 
uremic dogs; the findings concerning the serum proteins were also confirmed in 
a series of patients in uremia of vaiious etiologies. 

The data presented demonstrated that in uremia there is an altered serum 
albumin as determined by impaired ability to bind the djm phenolsulfone- 
phthalein. This alteration of albumin is both of qualitj’' and quantit 5 A 

In the clinical and laboratory series studied this pathological protein was con¬ 
sistently present. Further, it is unrelated to age or sex and is generally directly 
proportional to the degree of uremia. 

The abnormalit 3 ' of serum albumin is apparentlj'- independent of either the 
etiological factor producing the uremia or the anatomical renal unit involved. 

The nature of the change in the albumin molecule is discussed. 


The author would like to acknowledge deep appreciation to Professor Charles 
Huggins for the privilege and pleasure of working in his laboratorj’', his constantly 
available counsel and his guidance in basic research. 


15 HcFarlanc, -A. S.; Behavior of lipoids in human serum. Nature, 149:439 1942 
the i;stituTe“fo^A?ed" m'!mt 
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DISCUSSION 

Dr. Clarence G. Bandler (New York, N. Y.): The originality of Dr. Roger 
Baker in producing reversible uremia in dogs is most ingenious and highly 
commendable. The presentation well merits the prize awarded b}^ our associa¬ 
tion and I most assuredly wish to add these words of approbation. 

Dr. Baker’s technique of applying a Penrose drain simultaneous!}^ to both 
ureters with fi-xation to the abdominal wall has enabled him to pi'oduce even and 
equal compression of the ureters resulting in obstruction to the urinaiy output 
of the kidneys, causing uremia. This condition is readily reversible by releasing 
the compression, with no permanent damage to the animals. Thus, Dr. Baker 
has been able to repeat these experiments on the same dogs. 

Stimulated by the work of Marshall and Vickers of Johns Hopkins Universit}", 
who demonstrated that phenolsulfonphthalein has an affinit}’' for binding with 
serum albumin and other constituents of blood. Dr. Baker has evolved a binding 
index which has definite clinical application. However, it should be noted from 
the experimental uremia that the decrease in the binding index (B.I.) lags from 
12 to 24 hours behind the increase in nonprotein nitrogen. Hence, for practical 
clinical purposes, it maj^ be assumed that nonprotein nitrogen (X.P.K.) is a 
more sensitive indicator of the uremic state than is the binding index (B.I.). 

In his summation the doctor states that “the data presented demonstrated 
that in uremia there is an ahiiormal serum albumin as deteimined by impaired 
ability to bind the dj^e phenolsulfonphthalein.” I think that the choice of the 
term “abnormal serum albumin” is an unhappj’ one. I do not believe that the 
doctor actuall}^ means this, because in his discussion he quotes Huggins, et al., 
who fractionated albumin with altered dye binding, and only the composition 
of normal albumin was present. Moreover, he quotes Klotz who definite!}" 
established that competitive binding for albumin occurs and that the prcci.';e 
competing group in uremia is not known. It is possible, as Dr. Baker states, 
that lipids ma}" become attached to the serum albumin in uremia, thus decreas¬ 
ing its binding properties for the dye (PSP). In view of all of this, I think the 
tciTO “abnormal senim albumin” carries an incorrect connotation. It seems to 
me that it would be more correct to state that in uremia the serum albumin 
partially loses its binding power for phenolsulfonphthalein. This decrease in 
binding index probably is due to competitive adsorptive phenomena which occur 
in the uremic state. 

In this possible association of lipids and albumin, as suggested by the author, 
there appears to be a fruitful field for further investigation. Many researches 
into the basis of uremia have failed to disclose the underlying factors which 
produce the clinical state. Perhaps, this lies not in those products associated 
with failure of renal excretion, but does lie in the province of abnormal liver 
function. If liver degeneration can be established to be present in uremia, ve 
may very well have the explanation for the so-called “hepatorenal syndrome 
which is alluded to so often in medical writings. Indeed we may find tiiat the 
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clinical picture of uremia can be ascribed to liver toxicit}’ and not to renal fail¬ 
ure per se. This concept warrants future experimental and clinical research and 
it is to be hoped that the author vill pursue his investigative leads. 

I cannot limit mj^ praise for the excellent contribution of Dr. Baker and I 
can foresee that further animal experimentation along the lines so definitely 
established vill lead to manj' worthwhile obser\-ations of considerable clinical 
importance. 

Dr. Roger B.xker (Chicago, Ill.): I wish to again e.xpress mj- appreciation to 
the American Urological Association. Also I wish to thank Dr. Clarence Bandler 
for his kind and instmctive discussion. I agree that this is not an intrinsic ab- 
nonnalit}' of the albmnin molecule itself. It is present however in a pathological 
condition, that of uremia, irrespective of the renal unit or etiological factor 
involved. As Dr. Bandler has mentioned, fractionation of this altered albumin 
molecule reveals it to be completely normal. Some molecule is apparently linked 
or supeilicallj' bound to it in this disease state. 

The appearance of this abnormality of senrm albumin lags slightly behind 
the rise of XPX. Increased concentrations of nonprotein nitrogenous products 
are necessary to first damage the liver and then produce the results observed. 
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RETROCAVAL URETER: REPORT OF FOUR CASES AND 
REVIEW OF LITERATURE 
JOHN E. HESLIN axd CHRISTOPHER IMAMONAS 

From the Deparlmenl of Urology, Albany Medical School and Hospital, 

Albany, N. Y. 

Since HochstetteF in 1893 first described retrocaval ureter in man, 40 cases 
have been reported. Of these, onlj’’ 18 cases were observed antemortem, 12 being 
discovered at surgerj’’ and only 6 have been diagnosed preoperatively. Twent}'- 
two cases were observed either in postmortem examination or at the anatomical 
dissection table. The vast majority of cases have occurred in males; only 8 have 
been reported in the female. In every instance, except one, the acardiac monster 
of Gladstone, the lesion has occurred on the right side. In Gladstone’s case, the 
lesion was bilateral.- 

The apparent raritj'^ of this entity must be contributed to by unfamiliarity 
^vith its existence for as Creevy has stated, the pyelographic course of the ureter 
is so typical that once seen it is not easily forgotten.^ 

The incidence in dissections was reported as follows: 

Dial—1936 1:1600 cadavers^ 

Adachi—1937 2:1055 adults 

Pick-Anson—1940 1:570 cadavers® 

DeCarlo—1949 1:4185 (bodies at the 

Daniel Baugh Institute of Anatomy). 

DeCarlo further points out that the preponderence of males in the postmortem 
cases at least was ascribed partlj' to the fact that relatively few female bodies 
were assigned for routine dissection.® 

Familiarity with the condition is significant in its recognition, for despite the 
apparent rarity, several authors have reported 2 cases: Gladstone,- Jacobson,' 
Rotter,® Randall and Campbell® and Derbes and Dial.'' Derbes reported still a 
third case.'® 

We are herewith reporting 4 cases. Three have been confirmed surgicall}' and 
in one we have pyelographic evidence only. However, by studjdng the p 3 'eIo- 
grams of all cases reported thus far, we are convinced that this fulfills the pj'elo- 
graphic criteria for the diagnosis of retrocaval ureter. 

' Hochstetter, F.: Anz,, 3: 93S-940, ISSS. 

* Gladstone, R. J.: J. Anat. Phvsiol., 40: 710S0 (3rd series), 1905. 

3 Creevv, C. D.; J. Urol., 60: 2G-30, 1948. 

< Derbes, V. J. and Dial, W. A.: J. Urol., 36: 226-233, 1936. 

® Pick, J. W. and Anson, B. J.; J. Urol., 43: 672-CS5, 1940. 
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DEFIXITIOX 

This is a congenital anomaly of the venous vascular tree resulting in an ab¬ 
normal course of the ureter vhich instead of passing lateral to the vena cava 
passes behind it, partially encircles it for a short distance and then pursues its 
normal covuse ventral to the vena cava down into the bon}^ pehds and thence to 
the bladder. 

Because of its position it has been called retrocaval ureter, postcaval imeter, 
circumcaval ureter, deflected ureter and preureteric vena cava. In urolo^c te.vts, 
it is classified often under vascular abnormalities rather than ureteral anomalies. 

Hvdronephrosis has developed in three-fourths of the cases, usually in adult 
life, "demonstrating the low grade obstruction present. 

Although this t3T)e of anomah' has been quite common in laboratory’- animals, 
especially the cat, hj-dronephrosis has never been reported in quadrupeds. This 
has been attributed to the fact that the vena cava falls awaj^ from the ureter in 
the quadruped thus producing little or no obstruction to ureteral urinarj'^ out¬ 
flow. 

EMBBTOLOGT 


Pick and Anson® point out that during fetal fife the permanent kidnej’' (meta- 
nephros) ascends from the pelns to the loin passing through a ring of veins, 
the perimetanephric or peri-ureteric ring. The kidnej’-s attain their normal posi¬ 
tion in the loin about the twentieth week of fetal life. 

Ventralh', this ring is formed by the lumbar di^^sion of the post car dinal vein 
and the anastomosis of the subcardinal and postcardinal veins, as described bj’- 
McClure and Butler” in 1925, and the sacrocardinal vein, according to Gruen- 
wald, 1938.” 

Doreally, the img is made up of the lumbar di\-ision of the supracardinal vein 
and the subcardino-supracardinal anastamosis (^IcClure and Butler) or the 
sacrocardinal vein of Gruenwald. 

Normally, the postrenal portion of the inferior vena cava aiises from the dor¬ 
sal limb of the perimetanephric ring, the ureter thereby* lies antecavally*. 
.\bnoimally' the following will result: 

1) The ureter will be postcaval if the ventral limb rather than the dorsal 
persists or if the dorsal limb fails to develop. 

2) If both limbs persist the ureter will pass between cavae. 

Thus failure of atrophy* of the postcardinal sy*stem of veins (or persistence of 
the postcardinals) is an accepted embry*ological e.\*planation of this anomaly. 
Except for Gladstone’s case of bilateral retrocaval ureter all cases have been 
right sided. In the cat, bilaterality* has been noted in 20 cases or 3.3 per cent 
(Darrach—1907) as quoted by* Pick and Anson.® 

Huntington and IMcClure describe 15 ty*pes of potential inferior vena cavae 
and have observed all but three in the cat.” 


‘‘McClure, C.F. W and Butler E. G.: Am. J. Anat., 35 : 331-354, 1925. 

- Grucmvald, P. and Surks, N.: J. Erol., 49: 195-201, 1943. 

Quoted by Anlopol \N. and \elin, G.: Urol. & Cutan. Rev., 43: 740-752, 1939 
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Designating the right and left posterior cardinal vein the letters A and D 
respectively, the right and left subcardinals B and C, they enumerated the pos¬ 
sible combinations that may occur as follows: A, AB, ABC, ABCD, ABD, AC, 
ACD, AD, B, BC, BCD, BD, C, CD and D. The normal adult vena cava is B, 
There are four general groups in humans therefore (fig. 1): 

1. Bilateral postcaval ureters, bilateral persistence of the postcardinal vein. 
Type AD, Gladstone’s case is the only one so far. 

2. Right sided postcaval ureter. 

A. Single vena cava; This is due to unilateral persistence of the posterior 
cardinal vein, the postrenal segment of this ^^ein forming the post cava. 
This is type A and is the most common type. 



Fig. 1. Four varieties of retrocaval anomalies in man. (After Huntingdon and McClure.) 

B. Double vena cava, both on the right side: In this foim, the ureter passes 
through a ring fomied 133 ’^ the two vessels and their anastomoses. This 
is due to unilateral persistence of the right posterior cardinal together 
with the postrenal portion of the right supracardinal, giving a double 
cava, both on the right side, with the ureter passing through the venous 
ring. This is t 3 'pe AB and is infrequent. 

C. Double vena cava, one on the right and one on the left. The right ureter 
crosses behind the corresponding vein. This is due to unilateral per¬ 
sistence of the right posterior cardinal and left supracardinal veins so 
that double post cava pemist one on each side with the ureter passing 
dorsal to the right vein. This is t 3 'pe AC and is quite rare. 



EETROCAVAL XTEtETER 


215 


CLINICAL FBATXmES 

Graves and Davidoffin 1922, obsen^ed this type of ureter in the rabbit and 
then in the eat and decided it was of clinical interest inasmuch as it was reported 
in humans and \\'as a potential cause of hydronephrosis. 

Unfortunately, there are no symptoms pathognomic of postcaval ureter. Usu¬ 
ally, the symptoms are those of obstruction sometimes complicated by symp¬ 
toms of infection or of stone. 

All operated cases have had hydronephrosis which was the reason for surgery. 
Life is not incompatible with it for not all cases develop hydronephrosis. 

If sufficient time elapses, it is probable that hydronephrosis from ureteral com¬ 
pression would occur in every instance. The mechanism may be compression 
alone or by kinking or stricture due to the anomalous course of the duct. 

Sjnnptomatology has varied from no symptoms at all to severe renal colic 
with sharp pain radiating along the ureter. Frequency, following each attack, 
may occur. Nocturia is often seen. Hematuria, either gross or microscopic, has 
been a fair^’- constant feature. Pjmria has been frequent with secondary infec¬ 
tion or stone. 

Age is a factor. It has not been reported clinicalty below the age of 12, the 
time element for the development of hydi-onephrosis being important here. Hy¬ 
dronephrosis is the rule in older patients. 

Pregnancy may intensify the symptoms and apparently hastens the obstruc¬ 
tive pathological process. Four of seven women discussed by Pick and Anson gave 
a histoiy of earlier pregnancy. 

Hj^iertension has been reported, but it is apparently a coincidental finding 
associated with other pathological change such as nephi'olithiasis, etc. 

Hematuria and loin pain in the cases operated on have existed for variable 
periods from 7 years to a few weeks. 

Although the sjauptoms are not pathognomonic, nevertheless one must al- 
waj's consider the possible existence of retrocaval ureter in a right sided hy¬ 
dronephrosis. 


niAGNOSIS 


Postcaval ureter should be considered a possibility in all cases of right hydro- 
nephrosis (DeCarlo).® Its x-ray features are so distinctive as to be almost patho¬ 
gnomonic (Harbach).'® 

Failure to recognize the entity is only due to unfamiliarity with its existence 
(Creeiy).® 


As Pick and Anson® have pointed out, the surgeon who uses a lumbar incision 
in exploration will not observe the entire abdominal course of the ureter and may 
miss the obstructive factor at the vena cava. Accordingly, entire diagnostic 
reliance must be placed upon x-ray studies for the proper preoperative diagnosis 
and subsequent corrective surgery. 

Anteroposterior, lateral and oblique x-rays, ureteral catheterization noth radio- 
opaque catheters, retrograde ureteropyelography and excretory urograms with 


" Graves, R. C. and Davidoff, L. M.: J. Urol., 8: 75-SO 10 C 9 
‘ Ilarbach, F. 6.: N. Y. State ^icd. Jour., 40: S00-S02,’l940." 
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stei’oscopic ureterograms, and x-raj^s in prone, upright and iatei’al positions iiave 
all been tried and each lends corroborative information. The distinctive roent- 
genographic features are as follows: 

Anterior ureteropyelography reveals hj’’dronephrosis with a very long proximal 
segment of the ureter involved. In addition, the ureter is dislocated mediall}^ to 
or beyond the midline, beginning with the third, fourth, or fifth lumbar verte¬ 
brae. 

The resultant redundancy from obstruction and hydronephrosis produces a 
characteristic hook and a distinct sickle shape or S-curve is imparted to the ureter. 

After the ureter has passed around the cava, it comes downward into the 
pelvis with a normal course and caliber. The medial portion of the ureter is un¬ 
dilated. 

In oblique and lateral views, the retrocaval ureter hugs the spinal column in¬ 
stead of falling awaj"^ from it. 

As Mertz and Hamer’® have indicated in lateral view, the ureter becomes an¬ 
terior to the vertebral bodies at about the third lumbar vertebra. This third 
dimension view is an added measure in the diagnosis. This sign has been almost 
pathnomonic in a high per cent of cases (24 of 27) reported bj’’ Pick and Anson® 
in 1940. It does not apply, however, in cases of unilateral double cava in which 
the ureter passed between the two veins and was a normal distance from the 
vertebrae. 

Goyanna and Cook’^ believe that retrograde stud}" with the opaque x-ray 
catheter is the most useful method. This depicts the abnormal course of the 
ureter quite accuratel 3 ^ 

Creevjq whose opinion we share, states that ordinaiy ureterop 3 ’'elography is 
sufficient; that once seen this picture is so characteristic it is not easilj’’ forgotten. 


SURGIC.AL CONSIDERATIONS 


Surgical therapj' has consisted of neplirectomj’' in the far ad^mnced cases and 
attempts at renal conservation in the cases witli a partiall}’’ damaged kidne.v. 

These attempts at conservation maj' be classified as follows: 

1. Division of the hj'dronephrotic segment above the ureteropelvic outlet, 
carefullj' withdrawing the detached segment from behind the ^mna cava 
and then anastomosing it anterior to the vena cava. This was first proposed 
bj' Harrill’® in 1940 and is the procedure of choice. The rationale in dividing 
the pelvis here is to ha^■e a tube of greater diameter to anastomose thus 
lessening the possibilitj" of postoperative stricture. 

2. Ureteropelvic anastomosis: The ureter is divided at the ureteropelvic junc¬ 
tion, unwound from the vena cava and anastomosed in its normal position. 
This was proposed bj' Derbes and Dial’ in 193G. 

3. Division of the ureter just below the ureteropelvic junction. This maj’ be 
done transversel}' or obliquelj'. The oblique repair was done by Kim- 


”Mertz, H. 0. and Hamer, II. G.: .1. Urol. 31: 2.5-55, 1034. . 

Govanna, R., Cook, E. X. and CounscIIer, V. S.: Proc. SfaflM.avo CIm.c, 21: 3.,G-3GO, 


lOIG. 


" Ilarrill, 11. C.: .1. Urol., 44: 450-157, 1940. 



RETROCAVAL URETER 


217 


brough « the first surgeon to successful!}^ correct this anomaly. Ureteral 
division belorv the ureteropehdc junction was to avoid stricture at the uie- 
teropelvic junction. 

4. Division of the ureter at its entry into the bladder wall, removmg the ureter 
from behind the vena cava and placing it in its noi-mal relationship to the 
vena cava and then reimplanting the distal end in the bladder wall. This 
was advocated by Lowsley^" to preserve the intrinsic nervm supply. This 
led to an impermeable stricture of the terminal ureter wuth a fistula above it. 

5. Division of the ureter and excision of a diseased segment (from fibrosis, 
infection) passing behind vena cava and then perfonning an end-to-end 
ureteral anastomosis anterior to the vena cava. This was performed by 
Goyanna, Cook and Counseller 

There have been eleven attempts to correct this anomaly surgically: Kim- 
brough,'s ]\Iay,=' Uebelhoir," Harrill,'^ Greene and Kearns,^^ Gojmnna et al.,*^ 
Nourse and IMoody,^^ Lowsley,=“ Creevy,^ Austen and Olson,^® and Shearer.^^ 
The case of Nourse and Moody later required nephrectomy and Lowsley’s 
case developed stricture and fistula. 

There are thus eight instances of successful surgical repair of this condition. 
The longest follow-up, 3 years, has been that reported by Cree\'y. 

Some of the dangers and difficulties in the repair include marked narrowing 
of the ureter where it is wound about the vena cava. The narrowing may be so 
marked as to interfere with drainage after the anastomosis has been made. 

Removal of adhesions at the uretero-vena caval attachment may strip the 
local ureteral blood supply and interfere with proper healing of the anastomosis. 
The vena cava may be torn where adhesions to it and ureter are dense, formerly 
considered a serious complication. Now elective vena caval interruption is not 
unusual. In t 5 'pe AB division (fig. 1) of the anterior limb of the vena cava maj'- 
obviate anj^ ureteral surgeiy if the ureteral lumen is adequate. 


CASE REPORTS 


Case 1. A.H. case No. 70444, M. T., a 40 year old white housewife, was ad¬ 
mitted to the urological service IMay 2, 1940, complaining of recurrent attacks 
of right costovertebral angle pain with radiation to the right iliac crest. These 
attacks lasted 4 to 5 daj's and were associated with frequency, chills and fever. 

The patient was obese. The temperature was normal, pulse 100, respiration 
20, blood pressure 200/120. The heart was enlarged to the left. There were no 
abdominal masses. The urine was cloudy with 2 plus albumin, 2 to 3 red blood 
cells and 10 to 15 white blood cells per high power field. Nonprotein nitrogen 
was 45 mg. per cent. All other laboratorj' studies were normal. ° 

The right kidney was not visualized on excretoiy urograph}'. 


” Kimbrough, J. C.; J. Urol., 33: 97-107, 1935. 

“ LowsKv, O. S.: Surg. Gynec. & Obst., 82 : 549-55G, 194G. 
-'May, F.: Zfschr. f. Urol., 32: 31G, 1938. 

" Uebolhoer, R.: Ztsclir. f. Urol., 30: 767-772, 1936. 

=' Greene, L. F. and Kearns, W. M.; J. Urol., 55: 52-59 1946 
Nourse, M. 11. and Moody, H. C.: J. Urol., 56: 5 ‘> 5 - 5‘>9 1040 
Shearer, T. P.: J. Urol.. 63: 152-158, 1949. - , J G. 

-'■.Austen, A., and Olsen, R.: Personal communication, 1949. 
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On cystoscopj^, cloudy urine with numerous pus cells was obtained from the 
right kidnej’’; the phenolsulfonphthalein excretion was poor from that side. 

Retrograde p 3 mlography revealed marked dilatation of the pelvis and caljTes 
of the right kidnej’’, consistent with pjmnephrosis. The upper ureter was dis¬ 
placed toward the midline and described an upward course before descending 
toward the bladder. This suggested obstruction due to an aberrant vessel (fig. 2, 
A). 

Exploration of the right kidney through a lumbar incision revealed a kidnej^ 
vdth a markedl 3 " dilated pehds and dilated proximal ureter. 

Dilatation was found to be due to compression of the ureter b 3 ’' the inferior 
vena cava behind which the ureter passed. A nephrectom 3 ’' was perfonned as the 
kidne 3 '' was essential^ functionless. 

Except for a mild wound infection the patient had a benign postoperative 
course. Her blood pressure which had been sustained at 200/120 dropped to 150/ 
80 following nephrectom 3 '- and remained at that level. A urethral strictuie vas 



Fig 2 


dilated and the patient was discharged on the twent 3 '^-second postoperative da 3 
with the final diagnosis of p 3 mnephrosis, right, due to retrocaval ureter. 

Case 2. A.H. No. 73719, K. i\I., a 39 3 mar old white caretaker, was admitted 
to the urological service August i, 1940, complaining of pain in his left side of 
3 months’ duration. This followed the lifting of a hea^T object. Grossly bloody 
urine lasted 36 hours, and was followed b 3 ' pain in the left and right flanks. The 
patient had lost 17 pounds. 

Ph 3 ’’sical examination revealed a flat abdomen with slight rigidit 3 ’ in the rig it 
upper quadrant. The right kidne 3 ^ was enlarged and tender. 

L'rinatysis revealed an occasional red blood cell. All laborator 3 ' studies nere 
normal. 

Excretory urography disclosed that the right renal pelvis was dilated to a point 
opposite the third lumbar vertebra. At this le^•el, the ureter turned sharpl 3 up¬ 
ward upon itself toward the midline and then proceeded directly downward in a 
normal manner. Retrograde studies confirmed the abnormal course of the ureter 
(fig. 2, B). 
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The findings were characteristic of retrocaval ureter. The patient refused fur¬ 
ther treatment and signed out of the hospital against advice. 

The urograms were absolutely pathognomonic of retrocaval ureter and the 
senior author testified to this effect in court w'hen the patient sought compensa¬ 
tion for his alleged injurj^ while lifting. 

Case 8. A.H. No. 83230, M. D. P., a 37 year old white man, was admitted to 
the urological serrdce June 2, 1941, complaining of constant, dull, low backache 
of 2 years’ duration. He had been voiding grossly bloody urine for 48 hours prior 
to admission. 

Physical examination was essentially negative except for bilateral inguinal 
IjTnphadenopathy. 

The urine revealed numerous red blood cells per high power field. 

The plain urogram demonstrated a calcific density in the region of the left 
kidney. The excretory urogram showed an enormousty dilated right kidney pelvis 
and calyces with a marked degree of proximal hydro-ureter. 

On cystoscopy, the ureters were readily catheterized; the urine from the right 
renal pelvis contained numerous red blood cells. Phenolsuhonphthalein excretion 
from the right was 12 per cent in 15 minutes; 5 per cent from the left. 

Right retrograde pyelograms revealed marked hydronephrosis and hydro¬ 
ureter extending down to the level of the transverse process of the fourth lumbar 
vertebra. At this point the ureter looped cranially and then passed toward the 
midline across the vertebral bodies and then descended in normal fashion (fig. 
2, C). 

A preoperative diagnosis of stone in the lower caljrx of the left kidney and 
right hj'dronephrosis due to retrocaval ureter was made. 

A left nephrolithotomj" was perfonned on the fifth hospital day. 

Thirteen days later the right kidnej’’ was explored and the preoperative diag¬ 
nosis of retrocaval ureter was confirmed. The extrarenal portion of the pehds 
was found to be markedly dilated as was the proximal portion of the ureter. 

The ureter passed behind the inferior vena cava just caudad to the origin of 
the right renal vein from the cava. After passing behind the vena cava the ureter 
coursed over the ventral surface of the cava and thence domi into the pehdc 
cavity. 

The renal parencbjuna was in good condition and a plastic reparative procedure 
was decided upon. 

The renal pelvis and proximal ureter were dissected free from the sm-rounding 
structures with great care exercised in dissecting the ureter from the vena cava. 
The pelvis was then divided 2 cm. proximal to the m-eteropelvic junction.-The 
distal pelvis and attached ureter were then brought anteriorly from behind the 
vena cava and the divided segments anastomosed. A nephro-ureterostomy tube 
with the ureteral portion well down the ureter was introduced and the wound 
closed. 

The next day, the patient’s temperature rose to 103 F and crepitation was felt 
in the anterior end of the incision. The wound was opened in several places and 
cultures taken. Gas gangrene antitoxin was given locally and parenterally plus 
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sulfathiazole and intravenous fluids. The cultures were reported negative for 
Cl. welchii and the patient’s convalescence was subsequently normal. 

The nephro-ureterostomy tube was removed 2 weeks postoperative!}’' with 
normal wound healing. 

Retrograde studies revealed hydronephrosis of lesser degree with a higher ure- 
teropeMc junction than before. 

Excretory urograms in 1944 and again in 1949 revealed excellent function of 
the right kidney (fig. 3, A and B). 

Case 4- A.H. No. 87448, S. G., a 53 year old white woman, was admitted to the 
urological service October 7, 1949, complaining of pain in the right kidney region 
following a fall 4 months before. 

Excretor}”- urograms elsewhere revealed a nonvisualization of the right kid¬ 
ney and normal left kidney. 

She was treated conservatively for 4 months and when the pain in the right 
costovertebral angle persisted, she ivas referred for urological investigation. 



Fig. 3 


She had lost 20 pounds since the onset of her illness. There were no other urinar}’ 


symptoms. 

On physical examination a moderately tender mass was palpated in the riglit 
kidney area. 

There were 3 to 5 white blood cells per high power field in the urine. Moderate 
anemia was present. The right kidney was not visualized on excretory urograpliy. 

On cystoscopy, a No. 5 olive tip catheter became obstructed at 18 cm. up the 
right ureter. Ereterograms and stereoscopic studies revealed a marked degree of 
hydronephrosis of the right kidney with a dilated proximal segment of tiie ureter 
with medial and upward angulation of the upper ureter. The ureter then disap¬ 
peared and reappeared lying medially over the vertebral column and then pio- 


ceeded downward into the pelvis (fig. 2, D). 

This t}'pified the features of retrocaval ureter and after all studies had been 
completed a right lumbar exploration was performed. A large hydronephrotic 
kidney was found. The lower pole could not be leadily mobilized. Nephrectomy 
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-K-as performed by freeing the upper pole, ligating the pedicle and then following 
the pehds and dilated ureter domi to its disappearance at the cava. 

The ureter was observed to be markedlj’' dilated proximallj' and to pass be¬ 
neath the vena cava. The ureter was dimded between clamps and the specimen 
removed. The wound was closed. 

The patient made an uneventful recovei^' and was discharged on the twelfth 
postoperative daj'. 


DISCUSSIOK 


The increasing number of cases reported in the past decade, over that of the 
prenous 40 j'ears, and its characteristic features requhe a better understanding 
and appreciation of this urological entity. 

Hydronephrosis has usuaU 3 ' been ascribed to strictoe, aberrant vessels, ad¬ 
hesions, etc., but in right hj'di-onephi'osis, vena caval impediment to drainage 
must be considered whenever there is a long proximal ureteral segment and the 
ureter lies on the vertebral column or bej'ond the midline. 

With the correct preoperative diagnosis being made more often, consideration 
can be directed to the surgical repair which must be approached as the plastic 
surgeon should consider the problem; namels', the long tenn end result with avoid¬ 
ance of stricture and infection. 

The most effective procedure seems to be Harrill’s operation, where the pehis 
is dirided and it together with the proximal m’eter is then anastomosed anteriorty 
to the cava. This avoids lueteral strictm’e, stone and infection. 

The hazard of the latter is also made less likely with the use of antibiotics, 
ureteral splinting, pj-elostomj' drainage and better knowledge of plastic proced¬ 
ures. 


Austen and Olsen have recentlj* reported a case, the fortieth on record, the 
sixth case correcth' diagnosed preoperativeh’, the eleventh where a plastic repah 
"as attempted, and the ninth case where a successful result was obtained. 

Eighteen cases have been clinical. Twentj’-two cases have been in postmortem 
specimens. 


e herebj' add 4 cases, making the diagnosis in 2 preoperativelj' and using a 
successful plastic repair in one after Haivill’s method. Follow-up studies 8 vears 
later indicate a functioning kidnej' without infection. This is the longest foUow- 
up on anj' case reported to date. 

Another case had a nephrectomj' and was diagnosed at surgery. One other 
case, m an adult male, was diagnosed radiologicalh*. This patient refused surgeiA'. 

Inasmuch as cases in the human have been reported with retrocaval ureter and 
no hydronephrosis, we believe that this entitj' should be treated as am- other 
congenital anomaly. It should be treated surgicalh' onh* where definite obstruc- 
bon, stasis, infection, hj’dronephrosis, etc., are present. 


Retrocaval 

indicate. 


SrWDIARY .\XD COXCLUSIOXS 

ureter is far more frequent than the total cases reported would 
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It should ahvaj^s be considered in right hydronephrosis where the proximal 
ureteral segment is long and dilated and the course of the ureter extends to the 
midline or beyond. 

Roentgenologj'^ ^^^th opaque catheters and ureteropjmlographj^ offers the most 
precise method of diagnosis. 

Four additional cases are added to the reported total of fort}". 

Three cases were confirmed surgically. One was diagnosed on radiographic 
grounds. 

The preoperative diagnosis was established in 3 operative cases. Corrective 
plastic repair in 1 case has led to a functioning kidney followed now for 8 years, 
the longest follow-up to date. 

75 Willett St., Albany, lY. Y. 
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“Statistically, 50 per cent of all persons afflicted \\-itIi congenital exstrophy 
of the bladder are dead b}' their tenth j’’ear, and 66.6 per cent of them are dead 
bj’ their twentieth 3 ’^ear.” These figures, quoted bj"^ C. H. Majm in opening a 
discussion in 1925, have long been accepted in the prognosis for individuals 
born with an exstrophic urinaiy bladder. 

In 1947 a patient who had undergone bilateral ureterosigmoidostomj'- and 
cj'stectomj' for congenital exstrophj’^ at the Majm Clinic 35 j’^ears pre^'iously 
came under our observation. This patient had been the first to undergo such 
treatment at the clinic, and the second one of record to sustain ureteral trans¬ 
plantation along technical principles laid down bj’" Coffej’’, the operation on the 
first having been performed bj^ Middleton on March 1, 1911. 

In the vast literature on this subject there is a conspicuous lack of studies 
relative to the long-term status of patients with an exstrophic urinary bladder 
and subsequentlj" treated bj" uretero-intestinal diversion of the urinary stream. 

our patient eventuall}' came to nephrectomjq it was decided that investiga¬ 
tion might reveal others whose subsequent course had necessitated surgieal in¬ 
tervention. Too, such a stud}' might reveal valuable information relating to 
morbidity arising as a direct result of ureteral transplantation, longevity, and 
general state of being of this group of patients. Accordingly, a questioimaire 
■"■as sent to all patients who had undergone bilateral ureterosigmoidostomy at 
the Mayo Clinic from 1912 through 1946. 

Congenital exstrophy of the urinary bladder has been defined as a malforma¬ 
tion found in both sexes, in which the anterior wall of the bladder and that 
portion of the anterior abdominal wall over it are missing, so that the inner 
surface of the posterior wall of the bladder protrudes on the abdomen and the 
ureters expel urine externally. All patients in this series had deformities com¬ 
mensurate with this definition, and no attempt was made to classify them 


The eause of exstrophy is unknown. Many theories have been advanced to 
explain Its presence. Their very number readily attests the lack of fundamental 
knowledge in this respect. mainental 

It is a rare condition, being said to occur appro.ximately once in every 40,000 

'.-^hridgment of thesis submitted by Dr. Harvard to the Farultv of j ' o’ 

t the Lniversity of Minnesota in partial fulfillment of the reniiirpmo^i Graduate School 
XRstcr of Science in Urology. '^^Uuireraents for the degree of 
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births. Males, it is generallj’’ believed, are afflicted five times more frequently 
than females. 

PRESENT STUDl' 

Out of more than 1,500,000 admissions to the clinic, 198 patients with con¬ 
genital exstrophj’^ of the urinaiy bladder were discovered. Of these, 144 were 
treated by uretero-intestinal diversion of the urinarj'' stream, the majoj-ity (133 
patients) by the Coffey-Mayo technique, with minor ^"ariations, as descnbed 
in detail by Mayo and Hendricks. Moynihan’s modification of Maj’^dl’s tech¬ 
nique was empIo 3 ’’ed in 1 case. In the remaining 10 cases simply one-stage opera¬ 
tions using the Coffe 3 ’^-Ma 3 m technique of transplantation were used. 

The other 54 patients either refused surgical treatment or were treated by 
palliative operations because the presence of severe renal damage made ure- 
terosigmoidostom 3 >' an unvdse procedure. 

In the entire group there were 134 males and 64 females, a ratio of approxi- 
matety 2:1 in contrast to the usualty quoted ratio of 5:1. 

Of those undergoing operation, the j^imgest was 10 months and the oldest 
49 years of age. The preponderance of patients operated upon fell in the first 
and third decades, vith those in the former decade prevailing b)' 2:1. The pa¬ 
tients were presented for e.xamination at widely vaiying ages. Usualljq however, 
if the patient was presented in infanc 3 ’' the parents were adxnsed to return with 
the child when it had learned control of the bowel—usuall 3 ’^ around 3 or 4 3 ’’ears 
of age. 

There are, perhaps, two reasons for the greatest numbers hardng been oper¬ 
ated upon in the first and third decades. The first is that many parents sought to 
have the condition remedied as early as possible. Secondl 3 q if tiie 3 ’' failed to do 
so for one reason or another during infanc}’’ or childhood, the adolescent child's 
approaching adulthood with its responsibilities demanded that something 
be done to render the cliild socially acceptable (fig. 1). 

Of the original group of 144 patients who had undergone uretero-enteric anas¬ 
tomosis for exstroph 3 % 128 were definitel 3 ’’ traced. The questionnaire sought in- 
foimation relative to the patients’ general health, occurrence of px'elonephritis, 
and an 3 ’ further operations upon the urinary tract that might har'e been neces- 
sar 3 \ In the course of the investigation it was discovered that 2 patients had 
had nephrectom 3 ' elsewhere for stone. Unfortunate^^, the specimens in these 
cases were not available for study. In addition to the original patient, another 
of similar histoiy, had had nephrectom 3 ’’ at the clinic. The specimen from a 
third patient who died elsewhere in uremia was made available to us. It con¬ 
sisted of the kidne 3 's, ureters and contiguous portion of the sigmoid colon. These 
cases will be reported in detail. One other patient had had bilateral nephros¬ 
tomies performed elsewhere for relief of bilateral hx'dronephrosis. 

Postoperative mortality. —A total of 18 deaths occurred postoperativeU’ in the 
entire series of 144 eases, that is, the deaths occurred before the patients left 
the hospital. Of this group, 7 patients died following the first stage of the tno- 
stage operation, 7 died following the second stage of the two-st.age operation, 
and 4 died following the one-stage operation. This gives an over-all mortalit 3 
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rate of 12.5 per cent (none died foUoiving cystectomy), or a rate of 10.5 per 

cent for the two-stage operation (table 1). - , - , ^ 

•FTiT^TvinTi has collected from the literature reports of 124 cases m which the 
transplantation of the ureter for benign conditions was accomplish^ by appli¬ 
cation of the Coffey principle. The over-all surgical mortality rate in his senes 
was 15..3 per cent, 19 deaths being reported. 

It is of interest to note the marked difference in the surgical mortality rates 
between the one-stage and two-stage operations in the present study. Of the 4 
deaths that followed the one-stage operation the fii-st occun-ed in 1915 after 



Fig. I. Distribution of cases according to patient’s age at time of operation 


T.^aix 1. Hospital mortalitu rate according to tape of operation 
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ureteral transplantation by Moj-nihan’s technique. The remaining 3 all occurred 
in 1920. Tlie patients died of renal sepsis on the third, fifth and twentieth days 
respectively. Xo further one-stage operations were performed for avstrophv un¬ 
til 1943. There have been -5 such cases since 1943, in all of which the patients 
were living and well as of .Januaiy 1. 1947. 

The primaiy cause of postoperative deaths in this series of patients was over- 
niielmingly of renal origin (table 2). 

Dcalh^ after patients Ut the hospital.—Tht; length of sundval of the patient^ 
wiio died after lea%-ing the hospital varied widely, the earliest death occurring 
oG days after the patient left the hospital. Here. too. the deaths were preponder" 
antly of renal origin (table 3). 
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Pyelonephritis. The incidence of pyelonephritis in those surviving to January 
1, 1947, as shown by their response to questions regarding chills, fever, back- 


Table 2. Hospital deaths according to cause 


CAUSE OF DEATH 

PAT 

Xumber 

lENTS 

Per cent 

Pj'clonephritis, ureteritis (^^ith or ^\ithout gangrene and peritonitis) 

9 

50.0 

Generalized peritonitis 

3 

16.5 

Pneumonia with or without empj’ema 

2 

11.1 

Urinary extravasation 

1 

0.6 

Massive retroperitoneal hemorrhage 

1 

5 G 

Acute uremia secondary to inflammatorj’ obstruction of ureteral ori- 



fices 

1 

5.6 

Intestinal obstruction 

1 

5 G 

Total 

18 

100.0 


Table 3. Deaths after the patients left the hospital 


CAUSE OF DEATH 

P\TI 

Number 

ENTS 

Per cent 

Uremia; pyelonephritis with stones or h 3 ’dronephrosis or both 

27 

65 7 

Undetermined 

7 

17 5 

Ruptured appendix (necropsjO 

1 

2 4 

Peritonitis of unknown origin 

1 

2 4 

Influenzal meningitis 

1 

2 1 

Pulmonary tuberculosis 

I 

2 4 

Meningitis of unknown cause 

1 

2 4 

Automobile accident . 1 

1 

2 4 

Suicide j 

I 

2 4 

Total 1 

41 ' 

1 

100 0 


Table 4. Incidence of pyelonephritis 


PATIENTS 


FREQtENCi OF ATTACi: 

Number 

Per ccni 

Denied S 3 -mptoms—assumed not to have clinical p 3 'oIonephritis 

21 i 

301 

17 1 

Rare (once in several years ')—controlled 63 - chcmotherapi’ 

12 1 

Occasional (0 to 1 time a s’ear) to ver 3 ' frequent (every six weeks or 
oftener). Majoritx' able to limit attacks to “a few da 3 ’s” Iw prompt 
use of sulfonamides or penicillin ’ 

30 

52 2 

Total 

09 

100 0 


ache, the necessity for medical attention, or further operation on the kidne.vs or 
ureters, is shovm in table 4. 

Urographic changes .—Of the 144 patients who had undergone operations, 41 
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had subsequent excretory urograms that were nvailatde for this study, i he uro¬ 
grams represented a wide range in regard to postoperative time interval, U 
(34.1 per cent) being made during the first postoperative year, and 1 in the 

thirty-fifth postoperative year. _ . -r i 

These urograms were studied for evidence of urinary obstruction manifested 
by ureteral or renal dilatation, nonvisualization, and the presence of stones 
(table 5). 

The obstructive phenomenon of dilatation of the kidneys and uidel's occuiicd 
with about equal frequency on the two sides. Nonvisualization, houcier, uas 
noticeably predominant on the left, while stone formation was predominant on 
the right. 

Five (12.2 per cent) of the excretory urograms were considered normal because 
they showed no evidence of obstructive phenomena above the site of anasto¬ 
mosis. One of these patients had been operated upon nineteen times prior to 
urography. 

Carcinoma.—Of 198 patients with congenital exstropliy of the bladder, car¬ 
cinoma of the bladder was discovered in 4. Three of these 4 patients underwent 


T. 1 .BLB 5. Obstructive phenomena shown by cicrelory urography (41 cases) 


SO EnDrNCE or 

ptLATXTlOS 


PIUVTUIOS 


NOT 

VISUALIZED 


-i- 


LVumber Ter cent N’umbcr Per cent N’umbcr Per ccntiNumbcr Per cent 


Right kidney 1 

16 

39.0 

20 

4S.S 

2 

4.9 

3 

7.3 

Right ureter 

13 

31.7 

1 23 

i 50.1 

1 2 

4.9 

0 

0.0 

Left kidney 

12 

29.3 

21 

51.2 

^ 1 

19.5 

1 ! 

2.4 

Left ureter 

10 

24.4 

23 

50.1 

8 ' 

1 

19.5 

0 

0.0 


bilateral ureterosigmoidostoray. The fourth patient refused surgical treatment, 
and the ultimate cause of her death was unknown. 

The first patient, a woman 39 years of age with a grade 2 adenocarcinoma 
(graded on a basis of 1 to 4), lived 15 years following bilateral ureteral trans¬ 
plantation and c 3 'stectomy. She subsequently required a permanent left neph- 
rostomJ^ The ultimate cause of her death was not determined. 

The second patient, a man aged 36, uith a grade 4 squamous cell epithelioma 
of the bladder, lived only 2 j’-ears after ureteral transplantation and cystectomy. 
He died elsewhere, but the circumstances of his death prompted his phj'sician 
to state, tentatively, that he had metastasis to the brain. Necropsy was not 
performed. 

The third patient, a woman aged 23, had a “papillary” carcinoma whose 
grade was not recorded. She lived 2 jmars following operation. The cause of her 
death was unknown. 

The incidence of carcinoma of the bladder in this series is in accordance with 
generally held views as e.xpressed by Graham, Abeshouse, and others. 

Survival rates.—Of the total group of 144 patients, 106 had an opportunity 
to sundve 5 years or more simply by A'irtue of having been operated on prior to 
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Pyelonephritis. The incidence of pyelonephritis in those sundving to January 
1, 1947, as shown by their response to questions regarding chills, fever, back- 


Table 2. Hospital deaths according to cause 



1 PATIENTS 

CAUSE OF DEATH 




Number 

Per cent 

Pyelonephritis, ureteritis (with or without gangrene and peritonitis) 

9 

50.0 

Generalized peritonitis 

3 

IG.o 

Pneumonia with or ^\ithout empyema 

2 

11.1 

Urinar 3 ' extravasation 

1 

5.6 

Massive retroperitoneal hemorrhage 

1 

5.6 

Acute uremia secondarj- to inflammatorj' obstruction of ureteral ori- 



fices 

1 

5.6 

Intestinal obstruction 

1 

5.6 

Total 

18 

100.0 

Table 3. Deaths after the patients left the hospital 


PXTIENTS 

G\USE OF DEATH 




Number 

' Per cent 

Uremia: pj’elonephritis with stones or hj’dronephrosis or both 

27 

05 7 

Undetermined 

7 

17.5 

Ruptured appendix (necropsjd 

1 

2.4 

Peritonitis of unknown origin 

1 

2.1 

Influenzal meningitis 

1 

2.4 

Pulmonary tuberculosis 

1 

2.4 

Meningitis of unknown cause 

1 

2 4 

Automobile accident 

1 

2.4 

Suicide 

1 

2.4 

Total 

41 ^ 

100 0 


Table 4. Incidence of pyelonephritis 


FREQUENCE OF ATTXCK 

1 PATIENTS 

Number Per cen* 

Denied si'mptoms—assumed not to have clinical pj’cloncpliritis 

i 21 

30 4 

Rare (once in several 3 ears)—controlled bi' chemotherajji’ 

12 

17 1 

Occasional (0 to 1 time a 3 car) to ver 3 ' frequent (cver 3 - six weeks or 
oftencr). Majorit 3 ' able to limit attacks to “a few da 3 -s” b 3 ’ piompt 
use of sulfonamides or penicillin 

30 

52 2 

Total 

00 

1 

100 0 


ache, the necessity for medical attention, or further operation on the kidneys nr 
ureters, is shown in table 4. . 

Urographic changes .—Of the 144 patients who had undergone operations, - 
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had subsequent excretory urograms tliat were available for this study. The uro¬ 
grams represented a wide range in regard to postoperative time interval, 14 
(34.1 per cent) being made during the first postoperative year, and 1 in the 
thirty-fifth postoperative year. 

These urograms were studied for evidence of urinary obstruction manifested 
by ureteral or renal dilatation, nonvisualization, and the pre.sence of stones 
(table 5). 

The obstructive phenomenon of dilatation of the kidneys and ureters occurred 
with about equal frequency on the two sides. Nonvisualization, however, was 
noticeably predominant on the left, while stone formation was predominant on 
the light. 

Five (12.2 per cent) of the excretory urograms were considered normal because 
thej' showed no evidence of obstructive phenomena above the site of anasto¬ 
mosis. One of these patients had been operated upon nineteen times prior to 
urography. 

Carcinoma .—Of 198 patients with congenital exstrophy of the bladder, car¬ 
cinoma of the bladder was discovered in 4. Three of these 4 patients underwent 


Table 5. Obstructive phenomena shown by excretory urography (41 cases) 



SO emdesce or * 

PIUVTATION 

1 

DJLMVTIOS 1 

\OT j 

MSUALIZED 1 

! 

STOVES 

Number Per cent Number Per cent Number Per cenlj 

Number 

1 i 

Per cent 

Right kidney 

16 

1 39 0 1 

20 

•IS 8 

2 

•1 9 

3 

7.3 

Right ureter 

1 13 

1 31 7 1 

23 

56 1 

2 

4.9 

0 

0.0 

Left kidney 

1 12 

1 29 3 

21 

51 2 

8 

19.5 

1 

2.4 

Left ureter 

1 

1 1 

23 

j 56 1 

8 

19.5 

0 

0.0 


bilateral ureterosigmoidostomjL The fourth patient refused surgical treatment, 
and the ultimate cause of her death was unknown. 

The first patient, a woman 39 years of age with a grade 2 adenocarcinoma 
(graded on a basis of 1 to 4), lived 15 j^ears following bilateral ureteral trans¬ 
plantation and cystectomy. She subsequently required a permanent left neph- 
1 ostomy. The ultimate cause of her death was not determined. 

The second patient, a man aged 36, with a grade 4 squamous cell epithelioma 
^ the bladder, lived only 2 jmars after ureteral transplantation and cj^stectomj’-. 
He died elsewhere, but the circumstances of his death prompted his physician 
to state, tentativeljq that he had metastasis to the brain. Necropsj" was not 
performed. 

The third patient, a woman aged 23, had a “papillary” earcinoma whose 
©ade Was not recorded. She lived 2 years following operation. The cause of her 
death was unknown. 

The incidence of carcinoma of the bladder in this series is in accordance with 
generally held Auews as expressed by Graham, Abeshouse, and others. 

Survival rates.—Of the total group of 144 patients, 106 had an opportunity 

o survive 5 years or more simply by virtue of ha^^ng been operated on prior to 
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January 1, 1942. Of this gi-oup of 106 patients, 98 were definitely traced (either 
living or dead); 85 (86./ per cent) of the 98 patients had survived five years or 
more. The other suiAdval rates were arrived at in the same manner and are 
given in table 6. 

The survival rates given in table 6 are shown graphicall 3 ' in figure 2, in com¬ 
parison to the suiAUval rates quoted bj’’ Majm. The}’’ represent the nearest ap- 


Table 6. Surcival rales* 


period 

PATIENTS 

tl^'EO BEYOND INDICATED PERIOD 

Total 

Traced 

Number 

1 Ter cent of traced 
patients 

1 

0 ! 

1 

106 

1 

98 

85 

86.7 

10 

98 

85 

63 

74.1 

15 

SO 

69 

42 

60.9 

20 

53 

48 

25 

52.1 

25 

28 

24 

12 

50.0 

30 

, 8 

8 

4 

50.0 


* Inquiry as of January 1,1947. Included in the five-year group are only those patients 
operated on five or more years prior to the time of inquiry, that is, 1941 or earlier; and so 
forth. 



Fig. 2 . Comparison of generally accepted survival rate of untreated patients (quoted b\ 
Mayo) with survival rate for those treated by the Coffey-Mayo method in our scries. 

pi'oach to true longevity' figures following bilateral vireterosigmoidostomy for 
benign conditions to be published. Stevens in 1941 stated that ‘•unfortunately, 
most results of operation are reported within a year, and later data are onh 
rarelj- olTered. Hence, true longevit.v figures are not available.” He has boon 
able to eollect data on 28 patients who have survived 10 .years or more follow¬ 
ing bilateral ureterosigmoidostomj' for benign lesions. .Vll save 1 of his patients 
had e.xstroph.v. Eleven of the patients on wliom he collectetl data had suiwived 
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more than 20 yeax-s, and 2 more than 30 years. lie made no attempt, liowever, 

to establish survival rates. i r o- .ri 

The patient surviving longest in the present scries has lived for So yeans tol- 

lou-ing operation. Stevens refers to a patient, who was operated on by Fowler m 
1896; in 1941 that patient had survived for 43 yeai'S and 5 months. Ihis, un¬ 
doubtedly, is the longest reported survival. 

If on6 inav assume the survival rates as set forth in the opening paragraph 
of this paper to be correct, it is obvious that those patients having had their 
ureters transplanted have had their life e.\pectancy increased by more than 20 
per cent. A certain trend unit be noted in this rate, namely, that the rate of 
survival decreases, roughly, 2 per cent per year for the first two decades. 

In the entire series 4 patients had come to nephrectomy. Specimens from 2 of 
these patients were available for study. The urinary tract of a third patient who 
died elsewhere was made available to us. 

REPORT OF CASES 

Case 1 .—A white boy 7 years of age xvas admitted to the ]Mayo Clinic on 
Januaiy 29, 1912. Physical examination revealed a healthy child except for e.x- 
strophy of the bladder and epispadias. On Februan' 3,1912, he underwent trans- 
peritoneal right ureterosigmoidostomy; on Febi-uary 23, 1912, transperitoneal 
left ureterosigmoidostomy; and on March 12, 1912, extraperitoneal cystectomy. 
His convalescence was uneventful. 

Nothing further was heard from the patient until 1921 when, in answer to a 
questionnaire, it was found that he suffered from intermittent chills, fever, and 
backache. He wore a pad during the day because he had not yet learned to 
control his bowels xvith confidence. His voiding interval was an hour and a half. 
The infonnant described him as bemg in good health and attending school. 

On September 10, 1947, he was readmitted to the clinic complaining of chills, 
fever, pain in the left flank, malaise, and anorexia for the past week. Similar 
attacks had been recuning with increasing frequencx- over the past few years. 
During the inten-ening years he had been employed as a farm laborer. His 
bowel control xvas perfect, the x-oiding interx-al being four houre. 

Phx-sical examination rex'ealed an acutely ill patient. The temperature xvas 
101 F, the pulse rate was 84 per minute, and the blood pressure was 110 systolic 
and 74 diastolic, expressed in millimeters of merciuy. There was tenderness to 
palpation over the left costovertebral angle and left upper abdominal quadrant. 

L'l-inalysis disclosed a specific graxity of 1.012, albuminuria, grade 3, alkaline 
reaction, absence of sugar, and an occasional pus cell on microscopic examina¬ 
tion. The blood contained 12.0 gm. of hemogloblin per 100 cc, the erx'throexries 
numbered 4,240,000, and the leukoex-tes 10,100 per cubic millimeter. The sedi¬ 
mentation rate (H'estergren) was 106 mm. in one hour. The blood culture gax-e 
negative results. The blood urea measured 74 mg. per 100 cc and the creatinine 
content was 1.8 nig. per 100 cc. The excretorx- urogram rex-ealed a nonfunction¬ 
ing left kidney with probable stones, and a poorly functioning hx'dronephrotic 
nght kidney. 
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A tentative diagnosis of calcareous pyonephrosis was established and nephrec¬ 
tomy was performed. The kidnej' was found to be hydronephrotic and full of 
stones. Microscopic examination disclosed widespread chronic inflammatorj' 
change throughout the cortex, and a diagnosis of chronic pyelonephritis of the 
obstructive tj^je was made. 

The postoperative course was uneventful. The value for blood urea remained 
elevated throughout the entire course and it Avas 66 mg. per 100 cc at the time 
of dismissal. Likewise the specific grardt}'' of the urine remained fixed, the re¬ 
action remained alkaline, and albumin was constantly present. The values for 
serum protein and chlorides were within normal limits. 

Case 2 .—A Avhite boj^ aged 3 years Avas admitted to the clinic on September 
20, 1916. Physical examination reA'ealed a normal health 3 '- child except for an 
exstrophic bladder and a rudimentaiy penis and scrotum. 

Transperitoneal right ureterosigmoidostomj'- was performed on September 27, 
1916, the left ureter AA’as similarlj'^ transplanted on October 14, 1916, and ca's- 
tectom 3 ’' AA’as carried out on October 21, 1916. The postoperatiA’e course of each 
procedure Avas tranquil. 

In 1930 information aa’rs receiA’ed that the patient’s general health AA'as good; 
his A’oiding interA’al AA'as 2 to 4 hours, but he frequentl3’ AA'et the bed at niglit. 
He had no S 3 ’mptoms suggesting renal infection. His genitalia had dcA'eloped 
normall}'- in size, and he AA’as an actiA’e schoolboy indulging in such actiA'ities as 
tennis and SAA’imming. 

In 1939 his excretoiy urograms, made elseAA’here, AA’ere reported to reA’eal a 
normal condition. 

On December 24, 1946, he was readmitted to the clinic complaining of chilis, 
feA’er, malaise, and acute pain in each costOA’ertebral angle; these complaints 
had been present for seA’eral da 3 ’s. He had apparentl3’ been AA’ell until 1941 A\'hen 
he began to experience recurrent attacks similar to the present one, all of AA’hich 
responded AA’ell to sulfonamide drugs. In addition, he had passed bright red l)lood 
from the rectum on scA’eral occasions and had been told that he had a rectal 
poh’p. His A’oiding intei’A'al AA’as about 3 hours, AA’ith perfect continence. 

On ph 3 ’sical e.xamination the temperature AA'as 98.2 F, the pulse rate AA’as SO, 
the respiration 20, and the blood pressure A\’as HO s 3 ’stolic and 60 diastolic. 
There AA’as moderate tenderness in the left costoA’crtebi'al angle and in the left 
testis. In addition, a A’entral hernia AA’as found at the site of c 3 ’stectom 3 ’, and a 
small, hard mass AA’as palpable on the left lateral aa’sH of the lectiim. 

Urinah’sis reA’ealed a specific graA’it3' of 1.019, grade 2, albuminuria, alkaline 
reaction, absence of sugar, and an occasional er 3 ’throc 3 ’te and an occasional pus 
cell. The blood urea measured 30 mg. and the blood chlorides 611 mg., tlie 
carbon dioxide combining poAA'er AA’as 46 A’olumes per cent, the sedimentation 
rate AA’as SI mm., the hemoglobin measured 11.2 gm., the erA’throCA’tes numbcicc 
3,3.50,000 and the leukoc3'tc count AA’as 6,000. 

In the excretor 3 ' urogram the soft tissue outline sugge.sted a fu.«cd kidneA. n 
the right side the cah'ces and pelvis AA’erc normal except for rotation suggc.'-ting 
horseshoe deformity, and the ureter AA’as normal. The left side aa’ss not vi.’-ua izcc 

in an 3 ' film. 
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Because of the history and the finding of an apparently nonfunctionmg seg¬ 
ment of a horseshoe kidney, exploration Avith a vie^Y to nephrectomy \vas per¬ 
formed The kidnev was found to be the horseshoe type, enlarged, and thickened 
with rather extensive inflammatory changes in the perirenal fat. The spermatic 
vessels crossed the ureter, producing partial obstruction. 

hlicroscopic examination of the kidney showed evidence of an old,^ mild in¬ 
flammation upon which had been superimposed acute pyelonephritis. This latter 
development had caused serious tubular damage, and a large number of tubules 
were filled with pus casts. 

The postoperative course was uneventful. At the time of the patient’s dis¬ 
missal the laboratory findings were as follows; sedimentation rate 40 mm.; blood 
chlorides, 590 mg.; carbon dioxide combining power, 5G volumes per cent; and 
serum proteins, 7.2 gm. The urinary findings were unchanged. 

Case S .—white man aged 21 years was admitted to the clinic December 
2, 1926, complaining that his bladder had been “open” since birth, and that in 
the past 2 years partial fecal incontinence, particularly when riding horseback, 
had developed. Physical examination showed him to be of somewhat effeminate 
habitus, with an exstrophic bladder, complete epispadias, and bilateral inguinal 
hernias. Clear urine spurted from each ureteral orifice. 

On December 20, 1926, a right transperitoneal ureterosigmoidostomy was per¬ 
formed. The surgeon noted that “the ureter was three times normal size” and 
that the operation was “unusually difficult.” On December 31, 1926, the left 
ureter was transplanted and similar changes and difficulties were encountered. 
The postoperative course was uneventful. 

Following extraperitoneal cystectomy on January 13, 1927, an abscess, which 
drained spontaneously after 2 weeks, developed in the left lower quadrant. 

Nothing further was heard from this patient until June 10, 1938, when lie 
was readmitted to the clinic with a historj’' of recurrent attacks of chills and 
fever for the preceding 18 months. These responded well to urinaiy antiseptics. 
In the interim he felt well, was married, and followed an active farmer’s life. 
His bowel control was good, and the voiding interval was satisfactory. Physical 
examination revealed a thin, pale man of effeminate habitus with temperature 
of 99.3 F, a blood pressure of 108 sj'stolic and 74 diastolic, a pulse rate of 84 
and a respirator}- rate of 20. Tlie testes were normal except that they 
were placed widel}- in lateral folds of skin representing a rudimentary scrotum. 

The specific gravity of the urine was 1.018, albuminuria was graded 2, the 
reaction was alkaline, sugar was not present, and an occasional erythrocyte was 
observed on microscopic examination. The hemoglobin content of the blood was 
13.1 gm., the er 3 ’throc 3 -te count was 4,990,000, and the leukocyte count was 
13,500. The blood urea measured 42 mg. The excretory urogram revealed bilat¬ 
eral nephrolithiasis, ui-eterectasis, and cal 3 'ectasis. 

A right pehnolithotomy was performed on June 15, 1938. The kidney was 
found to be in “pretty good condition except for a moderate degree of P3-elec- 
tasis and calyectasis.” hlany small fragments of stone were removed. The post¬ 
operative course was uneventful. 

The patient was re-examined on November 23, 1938, and found to be in good 
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condition except for a small stone in the left kidne 3 '^; this stone had been noted 
on the previous examination. 

This patient died on January 10, 1948, in uremia. His physician reported 
that he had been well until a few months prior to death. At necropsy the kid- 
nej'S, ureters, and contiguous portion of the sigmoid were preserved and made 
available to us. The kidnej’-s were grossty dilated, the cortices being markedly 
thinned and scarred. The medullaiy portions were irregular and the pjTamids 
were difficult to discern. A large, branched calculus was present in the right 
pelvis, and manj'' small stones were noted in the left. 

Upon examination of the uretero-intestinal anastomoses the opening of the 
right ureter was found to simulate the papilla of Vater and was easil}’’ patent. 
There was evidence of chronic inflammation at the site of the transplant, but 
apparentlj’- function was satisfactoiy. On the left side, a large, flat stone was 
lodged in the ureter at its junction with the colon. Apparently this stone offered 
onlj’^ partial obstruction to the flow of urine, for the orifice was completelj’^ pat¬ 
ent after the stone’s remo^^al. This orifice, too, resembled the papilla of Vater. 

COMMENT 

In viewing this studj^ one must bear in mind the fact that the work reviewed 
is the product of many hands over manj^ j'ears. During these 5 ’^ears chemotherapy 
has been radicallj’- improved and the antibiotics have been introduced. These 
last two obviously ha\’^e not played a significant role in the operati\'e mortality 
in this series, but undoubtedh’’ will in an}’’ future series. Unquestionablj’’ they 
have contributed much to the lives and comfort of these patients. One notes 
that most postoperative deaths fall into a group that might well be labeled 
“infectious.” 

Let us consider, brieflj’, the lives of those who have undergone this treat¬ 
ment. Thej’’ have been restored to society where formerlj’’ the.y were voluntary 
outcasts. If the patient is very j’^oung at the time of operation, the 
mental trauma of ostracism and of being an object of curositj’’ and pit}' is min¬ 
imized. 

The operation does not necessarily preclude parenthood. Randall and Hard¬ 
wick in 1934 were able to collect from the literature reports on 28 women on 
whom bilateral ureterosigmoidostomy had been performed and who subsequently 
were delivered of children. Fi'^'e of those ivere included in our study. One of 
the 5 was the mother of twins; one had 3 children, while the others each had 
a single child. Of great interest is the fact that only 1 of these patients during 
any pregnancy exhibited signs of urinary infection. Two of these women i\erc 
grandmothers. 

Fatherhood is not beyond question although we have no record of its having 
occurred as the result of coitus. iMany of the men with congenital c.vstroph} 
are able to have plastic reconstruction of the penis and subsequently perform 
normal coitus. Usually following such rcconstniction the ejaculatory ducts open 
on the skin surface of the peno-abdominal angle, the semen being di.«.-^ipated 
upon ejaculation. However, we have on record in this series 1 instance of father- 
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hood in which 1 such patient acted as donor for the artificial insemination of 

his wife. , -rr ^ ^ i 

The bowel habit of these patients is, in general, good. If thej’ have been con¬ 
tinent of feces prior to operation, one maj' expect that thej’ will be continent 
of urine as well. After varjdng periods of time—usuallj’^ a matter of weeks 
they begin to develop differential bowel function and are able to defecate and 
urinate separately. 

The range of activities of these patients varies widely. Our records show that 
by and large school children are active, participating in such normal childhood 
pursuits as swimming, baseball, tennis, riding and the like. The adults pursue 
careers that range from day labor—one is a circus roustabout—to the profes¬ 
sional fields. In the majority of instances the patients do not seem to have been 
crippled or handicapped severely by the recurrence of pyelonephritis. One can¬ 
not help feeling that use of the newer chemotherapeutic and antibiotic agents 
is going to enhance the lot of such patients immeasurably, particularly in that 
group in which pj-elonephritis has caused chronic invalidism and death. 

SUMMARY AND CONCLUSIONS 

The final answer to the problem of surgical treatment of congenital exstroph)' 
of the bladder has yet to be written. The writing of scores of surgeons and the 
wide variety of techniques employed during the past centmy readily attest to 
this fact. Our study does not attempt to give the answer, but merely reviews 
the late results obtained with the Coffey-Mayo technique as one of the many 
surgical approaches to the problem. 

One hundred and ninetj'-eight patients in more than 1,500,000 admissions to 
the Majm Clinic were found to have e.xstroph 3 ' of the bladder. One hundred 
and forty-four of these were treated bj' uretero-intestinal anastomosis. 

Males predominated over females 2:1. The ages of those undergoing opera¬ 
tion varied from 10 months to 49 years, with most patients undergoing opera¬ 
tion in the first and third decades. 

The postoperative mortality rate was 10.5 per cent for the 133 patients who 
underwent the two-stage operation. Well over 60 per cent of the total number 
of postoperative deaths (18 deaths) were of renal origin. Sixty-five per cent of 
the deaths that occurred after the patient left the hospital were ascribed to 
renal failure. 

A httle more than two thirds of 69 patients who survived operation and were 
liidng on January 1, 1947, gave more or less evidence of having pyelonephritis. 

In 41 postoperative excretory urograms dilatation of the kidneys and ureters 
was about equally common on the two sides. Nomdsualization was more com¬ 
mon on the left side, while stones were encountered more often on the right. 

Four of 198 patients had carcinoma of the exstrophic bladder. 

Eighty-five of 98 traced patients on whom operations had been perfonned 
had sundved for five years or more. 

One may conclude from this studj’- that while transplantation of the ureters 
to the bowel is not a perfect operation in the physiologic sense, it does offer a 
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great measure of relief from an otherwise very distressing situation. It has shown 
that the life expectancy of persons with an exstrophic bladder is increased meas¬ 
urably by suitable treatment and that their subsequent lives may be nearly nor¬ 
mal. It has shown that the major problem in the subsequent treatment of such 
patients is the control of pyelonephritis, and that the pjmlonephritis is most 
frequently accompanied by obstructive phenomena. The advent of the newer 
chemotherapeutic agents and antibiotics may do much to z'educe the disability 
thus incurred, but it will not answer the whole problem. 
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COiMPLETE CESSATION OF PERSISTENT BLADDER PAPIL 
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T1i 6 Ctis6 to bs presented, is of iiitovcst not only bocnusc tliG putient Ims been 
well more than 10 years after a right nephro-ureterectomy and segmental 
cystectomy for primarj- papillary carcinoma of the ureter but also because it 
suggests the possibility of a direct relationship between the removal of the kid¬ 
ney and the ureter and the complete cessation of recurrent bladder papillomas 
that were persistently present and most troublesome over a period of at least 26 
months prior to the operation. YLen this case was first presented in 1943, as part 
of a i-eview of primary carcinoma of the ureter, special emphasis was placed on 
those findings that seemed essential of assuring its acceptance as a proven 
and properly treated case of this character; and because we did not then attach 
any significance to the cessation of bladder papillomatosis following opera¬ 
tion, that particular phase of the patient’s problem was glossed over rather 
lightly, all too lightly, we now believe. 


CASE REPORT 

H. M., S. M. H., No. 139756, aged 52, was first seen April 23, 1938 because of 
recurrent attacks of hematuria. Following the first attack which occurred in 
August 1937, a diagnosis of chronic prostatitis complicated b}" hematuria was 
made elsewhere and a course of prostatic massage was gir’en with no effect upon 
the hematuria. On cystoscopic examination, three pedunculated bladder tumors 
were seen, the largest of which was attached by a rather broad pedicle close to 
the right edge of the trigone and about 2 cm. inside of the vesical neck in the 
region of 8 o’clock. It was about 3.5 cm. in its greatest diameter; its surface 
which was necrotic in the center and covered by many short, fused, red papillae 
on its outer border, dropped into the vesical neck from about 7 to 10 o’clock. 
The cystoscopic impression of an early papillaiy carcinoma was confirmed by 
histopathological studies. A second but smaller tumor of the same pathological 
character was attached just above and a little medial to the right ureteral orifice 
and covered the upper tip of the trigone. There also was a smaller and more 
benign-appearing tumor located in back of the interureteric ridge, just a little 
to the right of midline (fig. 1). This tumor was easily destroyed by fulguvation. 
The two larger tumors were successfully treated by endovesical radium and ful- 
guration. During the next 10 months, the patient was cystoscoped four different 
times and on each occasion several small benign papillary tumors of the bladder 
were found and destroyed by fulguration. 

This investigation was supported with funds from the Dr. Henry C. Buswell Memorial 
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On September II, 1939 he again returned because of hematuria and at this 
time compJained of mild pain in right kidnej’’ region. On cystoscopic examins- 



Fig. 1. Bladder tumors present on first examination; larger ones were papillar 3 ' car¬ 
cinomas. 



Fig. 2. Characteristic goblet-shaped filling defect in lower right ureter and moderate 
dilatation of ureter abo\o suggested presence of pedunculated papillarj’ tumor 

tion no bladder tumor was found and there t'as no Iiicctiing from either ureter. 
IVax-fipped bougies were passed to each kidney and no hang or stone-."cratch 
obtained. TJie urine from the right side contained a few white blood cells and 
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cystectomy Avas performed. About 3 cm. aboA'e the ureterovesical junction Avhat 
appeared to be a small, early, pedunculated papillaiy carcinoma Avas found. The 
ureter aa'us definitely dilated aboA’e and beloAA' the tumor (fig. 3). Inasmuch as 
the gross and microscopic pathologj’' of this tumor liaAT been presented in de¬ 
tail in the preA’ious report, it is sufficient to state at this time that the clinical 
impression of early papillary carcinoma of the ureter Avas confirmed by micro¬ 
scopic studies. Aside from a mild thrombophlebitis AA'hich occurred 23 daj's after 
operation and caused moderate edema of the left leg, the patient’s conA’alescence 
AA’as A’ery satisfactory. 

Three months after operation and 4 months after his last cj’stoscopic exami¬ 
nation the bladder AA-as e.\amined again. At the site of the bladder resection tliere 
AA'as a small area of edema or the earlj’ eleA'ation of the bladder mucosa that 
sometimes precedes the appearance of a papillaiA^ ginAAdh; the examiner could 
not tell AA’liich, but did not attach enough significance to its presence to take 
sections for study. This area aats lightlj’^ fulgurated. At this time the patient 
still had a marked Escherichia coli infection of the bladder. During the 10 years 
that haA'e elapsed since operation the patient has submitted to routine cysto- 
scopic examinations and aside from the area described aboA'e, nothing suggest¬ 
ing a recurrent or neAV groAA-th of the bladder has been found. When last cysto- 
scoped on i\Iarch 3, 1949, his bladder mucosa aatts normal and his urine Avas 
uninfected. On XoA-ember 28, 1949 the patient reported that he AA’as feeling Avell, 
and his urine AA’as sparkling clear. 


DISCUSSION 

In reA’ieAving the literature on primaiy carcinomas of the ureter in 1943, we 
AA’ere able to find 183 acceptable cases to AA’hich Ave added 2 more. The fact that 
of the 32 patients Avho Avere reported as liA’ing, only 6 had been folloAA’ecl more 
than 4 years suggested the need of further folloAA'-up information before the re¬ 
sults of surgical treatment could be correctlj' eA'aluated. It AA’as AA’hile reA'iewing 
this case AA’ith the thought of reporting it as an apparently satisfactory opera- 
tiA’c result that aa’c first became impressed by the fact that this patient aa’Iio Iiacl 
been a A’ictim of persistent papillomatosis of the bladder for a period of at least 
26 months prior to the nephro-ureterectomy and segmental CA'stectomy had 
subsequently been completely free from further trouble of this sort for more than 
10 years. To us, this obsei’A’ation seemed significant and AA-ortly of further con¬ 
sideration. 

There are a number of reasons Avhy the gi’OAvths A\ere in all probability not 
implants to the bladder from the tumor in the loAver end of the right ureter and 
therefore ceased to occur folloAving its remoA’al. Taa’o of the 3 tumors found m 
the bladder at the time of the first cystoscopy, 17 months prior to tiie discoA’CO'' 
of the small tumor in the ureter, aa’ci’c rclatiA'ely large, mature-appearing, jjapil- 
lary carcinomas. Tlie patient’s first symptoms pointing toward a po.s=ibIe kidney 
or ureteral lesion Avere present but a fcAv days before the lesion Avas discoA’cred, 
and the tumor. Avliich AA’as small, had only started to extend into the deeper 
structures of the ureter at its ba.«e. The ureter and kidney aboA’c tlie tumor 
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M-ere not greatly dilated as in the ease of obstruction of long duration and the 
renal function of this kidney was even a little better than that of its normal¬ 
appearing mate on the opposite side. Finally the patient is alive and appaiently 
well more than 10 years after operation suggesting early discovery and correc¬ 
tion; as metastases usually occurs early in this disease. 

But there are other clinical and experimental findings that indicate that the 
appearance of the tumor in the right ureter rvas a rather late link in the chain 
of events that had been occurring for at least 26 months and probably longer 
prior to its discovei^'. It is well knomi that workers in certain dye industries 
may be exposed to drugs possessing proven carcinogenic properties for months 
and even years before bladder papillomas begin to appear and that these 
growths are more frequentlj' found in the base of the bladder where the urine 
tends to puddle resulting in a more constant action of the etiological factor. 
Hueper, et al. in their experimental production of bladder tumors in dogs, using 
beta-naphthylamine as the carcinogenic agent observed that the precursor and 
tumor lesions had a marked tendencj-- to appear in the most dependent portion 
of the animals’ bladder; namely the distal two thirds of the anterior wall, a little 
less of the lateral walls and the upper two thirds of the posterior wall. iNIacalpine 
reported 2 cases of papillary tumors of the renal pelvis occuring in d 3 "e workers 
in which the renal tumor was discovered in one, 3 j'cars and the other 5 j^ears 
after the onset of bladder papillomatosis. In both instances he thought the 
growths in each organ were primaiy tumors. Furthermore he observed that while 
bladder tumors were not uncommon in dj'e workers, renal tumors were relatii’el}’’ 
rare; he was onlj^ able to find 6 cases to which he added 2 more. 

If we Avere to concede the possibilitj' that this patient’s bladder papillomatosis 
could be due to the action of some unknown carcinogenic agent, we could find 
nothing in his history to suggest that it Avas exogenous in origin. A careful check 
of his habits, actiAuties and euAdronment prior to his operation revealed nothing 
of significance and since then there has been little or no change in any of these. 
As a result of e.xperimental Avork on rabbits by Rous, Beard and Kidd and the 
clinical obseiwations bj" Kirwin, a A’iras infection has been introduced as the 
possible etiological factor in cases of this sort but its presence in humans, at 
least, has ncA^er been demonstrated. 

It would therefore seem more likelj’’ that the carcinogenic factor in this case, 
whatever it maj^ haAm been, Avas endogenous in origin, and maj^ haAm been re¬ 
lated to or at least it may have possessed some of the characteristics of the ex¬ 
tracts used by Steiner, Stanger, and Botyard in their Amiy interesting Avork on 
this subject. The fact that the majority of the benign and malignant papillomas 
of the bladder occur in patients betAA'een 40 and 59 j^ears of age and the obser- 
A'ations b}^ Haddow, Watkinson and Patterson, as Avell as those of Lich and 
Grant, on the effects of estrogenic therapy on these tumors suggest that their 
appearance may be closely influenced by the metabolic and endocrine changes 
that occur at that time of life. If this were the case, one AA'ould expect that 
bilateral renal and Aireteral papillarj^ tumors would occur practically as com¬ 
monly as unilateral invoh^ements, but actually, such findings are A-erj^ rare. It 
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would therefore seem that either as the result of some general sj'stemic force or 
a physiological fimctional change within itself the filtration tlweshold of but one 
of the kidnej's, at first, is altered to the extent that the activating agent is per¬ 
mitted to pass into the urinarj’’ stream. The complete cessation of persistent 
bladder papillomatosis of long duration after a nephro-ureterectom}'’ and segmen¬ 
tal cystectomy for primaiy papillary carcinoma of the ureter that had apparently 
been present but a short time suggests the possibility of but a unilateral excretion 
of the carcinogenic agent in this case. 

COXCLTJSIOXS 

A case in which the patient is apparent^ well and free from tumor more than 
10 j^ears after a right nephro-ureterectom}’’ and segmental cj^stectomy for a 
primaiy carcinoma of the ureter has been presented. 

The complete cessation of persistent bladder papillomatosis of 26 months’ 
duration following the operation suggests that the etiological factor arrived at 
the bladder bj^ way of the right kidne}’- alone. 
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New York, N. Y. 

Divei-sion of tUe eotive urinary stream of the experimental animal (dog) to any 
part of the small intestine from the duodenum to the lower ileum is incompatible 
with life. Transplantation of one ureter to the small intestine results in no sig¬ 
nificant change in the blood levels of nonprotein nitrogen, urea nitrogen, or creat¬ 
inine providing the opposite kidnej-^ remains functionally normal and urine is 
disposed of through the usual channels. 

Clinical and expei'imental results have established proof that the diversion of 
the entire urinary stream to the sigmoid colon and rectum permits survival of the 
animal for indefinite periods. The absorption of nitrogenous constituents of urine 
from the colon has not been definitely established. Sauer in a recent rerdew of 
clinical material has reported a frequent transient increase in blood nonprotein 
nitrogen following ureterosigmoidostomy of types other than the Coffey No. II, 
in which urine is temporarily drained outside the bowel bj' ureteral catheters. The 
author has noted that prompt reduction of elevated blood nonprotein nitrogen 
of the patient udth ureterosigmoidostomy will frequently follow the institution of 
constant rectal drainage. 

There has been no published account of an effort to deteimine the degree of 
reabsorption of the constituents of urine from the cecum and the transverse and 
descending colon. Such an investigation seemed warranted in view of I’ecent re¬ 
ports of the transplantation of one ureter to the cecum, either for convenience to 
the surgeon or because the surgery has been so extensive as to eliminate the distal 
portion of the colon. 

JIATERIALS 

A total of 38 dogs were used in these experiments. Unselected adult animals 
ranging in weight from 20 to 50 pounds were taken from the stock pen. These 
animals were observed for a period of 7 to 14 days prior to operation. During this 
time they were de-bai’ked and were immunized against rabies and distemper. 
Two or more fasting blood samples were taken from the external jugular J'^ein at 
inten'als of 3 days. A base line of normal values was thus established for the fol¬ 
lowing: blood nonprotein nitrogen, blood urea nitrogen, blood creatinine, blood 
uiic acid, serum inoiganic phosphorus, semm carbon dioxide combining powei’, 
and whole blood chlorides. ’ 


iMETHODS 


The animals ueie divided into two major groups. Operations were perfoimed 
alternately on animals from group 1 and from group 2. 

30,^1950 American Urological Association, Washington, D. 0., lilay 
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Group 1. Fifteen animals comprised this group. In all of these animals the 
urethra as ligated and divided and the dome of the bladder anastomosed to the 
cecum (figs. 1 and 3). In 5 animals an ileostomy was performed simultaneously. 
The ileum was divided 5 cm. from its termination; the distal stump was ligated 
and inverted; the proximal end was brought out through the flank to fonn an 
ileostom}'^ (fig. 6). 

Group 2. Eighteen animals comprised this group. In all of these animals the 
urethra was ligated and divided and the dome of the bladder anastomosed to the 
midportion of the sigmoid colon (figs. 1 and 8). In 8 animals the colon was di¬ 
vided at the junction of the descending and sigmoid colon. The sigmoid stump 
was ligated and inverted. The descending colon was brought out through the wall 



Fig. 1. Diodrast enema of colon of normal dog. Labels indicate points at which anas¬ 
tomoses were made. 

of the left lower abdomen to form a colostomj' (fig. 12). In 5 animals this proce¬ 
dure was done at the same time as the vesicosigmoid anastomosis. In 3 animals 
the vesicosigmoid anastomosis was done in one stage and the colostomy was done 
in a second stage 5 to 12 da 3 '^s later. 

Five control animals were operated upon, 2 in a manner analogous to group 1 
and 3 as in group 2. All stages of the operation were carried out, including in¬ 
cisions into the colon and bladder, but without completing the anastomosis. 

There was no preoperative preparation of the animals other than the with¬ 
holding of all food and water for 24 hours. .4 soapsuds and tap water enema was 
given immediate^' prior to operation. 

Intravenous sodium pentabarbitol anesthesia 0.032 gm. per kg. of bodj’ weight 
was found to be satisfactoiy. 

Strict attention to ci-crv detail of a.septic technique was maintained. A midlinc 
suprapubic incision was utilized to e.xpose the abdominal cavitj'. Ihc urethra vas 
isolated and divided 1 to 2 cm. from the vesical orifice. In the male animal this 
was immediateh' proximal to the prostate. The distal stump of the urethra wa.s 
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doubly ligated and allowed to retract. The proximal stump was ligated with 
chromic catgut and inverted into the bladder through a silk purse-string sutuie. 

The mobilization of the bladder permitted by dii'ision of the urethra and the 
mobilization of the cecum by division of the avascular portion of its mesentery 
resulted in approximation of these structures with little tension. The dome of the 
bladder was then anastomosed either to the cecum or to the sigmoid colon. The 
length of the anastomosis corresponded to the entire width of the dome of the 
contracted bladder (2.5 to 3.5 cm.). The cuff of bladder wall surrounding the 
anastomosis was 1 to 2 cm. in ividth. A soft rubber tube 6 to 8 mm. in diameter 
was left anchored through the anastomosis by a single suture. This step assured 
patenej^ of the anastomosis during the earlj*^ stages of healing. Coprostasis was 
effected by rubber bands placed about the colon above and below the point of 
anastomosis. Size 000 Deknatel silk sutures were used throughout the proceduie. 
The abdominal wall was closed in laj'ers without drainage. 

During the operation and immediatelj' afterward the animals received 20 cc 
per pound of bod}' weight of intravenous fluids, two thirds of which was 5 per 
cent dextrose in water and one third normal saline. In the postoperative period 
intravenous fluids were given each 24 hours until the animal was taking adequate 
quantities by mouth. Such supplemental fluid intake was rarely necessary for 
more than 24 to 48 hours. 

The animals were rotated through metabolism cages for 24-hour periods and 
the urinaiy output recorded 2 to 3 times weekly. 

All animals were kept on an exactlj' similar diet of prepared dog biscuits supple¬ 
mented bj' whole milk and a dail}' portion of fresh ground meat. Xo effort was 
made to prolong the life of the animals by high carbohydrate diets or the use of 
desox}'corticosterone acetate or testosterone. 

Blood samples were taken from the external jugular i-ein 2 or more times dur¬ 
ing the preoperative period of observation and again on the day of operation. The 
average value of these determinations was taken as the normal, and all values 
listed on the day of operation (“0” da}') on the accompanying charts represent 
such average values. 

In the postoperative period blood samples were drawn from the external jugu¬ 
lar vein at intervals of 24 to 72 hours. Blood nonprotein nitrogen determinations 
were made by the micro-Kjeldahl technique of Koch and McMeekin. Blood urea 
nitrogen was deteimined by the Gentzkow method. The standard Folin-Wu pro¬ 
cedure was used for blood creatinine studies. Uric acid determinations were made 
on oxalated blood after the method of Folin. The method of Fiske and SubbaRow 
was used for colorimetric determination of serum inorganic phosphorus. Serum 
carbon dioxide combining power was done by the Van Slyke and Cullen procedure 
without modification. Samples were drawn into an oil coated syringe and kept 
under paraffin oil until analysis 1 to 2 hours later. Hffiole blood chlorides were 
deteimined by the method of Schales and Schales. Whole blood was used to avoid 
variations in plasma chlorides due to intracellular shift of the chloride ion. 

Excretory urograms with diodrast 0.4 cc per pound body weight were done on 
the third to the fifth postoperative day and repeated in 2 to 8 weeks. 
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Autopsy was performed ■\vithin a few hours of death in everj'’ instance. The ex¬ 
amination ■was complete with the exception of the head. IMicroscopic sections 
were made from each kidney, the renal pelves, ureters, various levels of the gastro¬ 
intestinal tract and occasionallj^ from the bladder and pericardium. The kidnej’s 
were weighed after removal of all fat and vessels at the hilum and division of the 
ureter at the ureteropelvic junction. 

OBSERVATIONS 

Eight animals operated upon during the course of this experiment ivere omitted 
from the calculations and from the reported total of 38 animals because of com¬ 
plications which might have affected the concentration of the nonprotein nitrog¬ 
enous constituents of the blood. These complications were: 2 instances of re¬ 
spiratory tract infection, 2 cases of subcutaneous wound infection, 2 cases of 
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DAYS POSTOPERATIVE 

CONTROL SERIES 

NONPROTEIN NITROGEN 
UREA NITROGEN 

Fig. 2. Control series of 5 animals subjected to all stages of vesicocolic anastomosis 
excepting completion of anastomosis. Operation was done on “O” day. Values for blood 
nonprotein nitrogen and urea nitrogen are based on average figures for group. 

localized peritonitis, 1 instance of adliesions between loops of small intestine 
which may have caused partial intestinal obstruction, and 1 case of generalized 
peritonitis following disruption of a suture line. 

Biochemical examinations revealed the following average preoperative values 
for the entire group of 38 animals: Blood nonprotein nitrogen 31.6 mg. per 100 cc 
(range 27 to 35); blood urea nitrogen 14.8 mg. per 100 cc (range 8 to 18); blood 
creatinine 1.5 mg. per 100 cc (range 0.8 to 2.4); blood uric acid 2.2 mg. per 100 cc 
(range 1.5 to 3.5); semm inorganic phosphonis 2.8 mg. per 100 cc (range 2.0 to 
4.3); serum carbon dioxide combining power 49 volumes per 100 cc (range 45 to 
56); whole blood ehlorides 560 mg. per 100 ec (range 510 to 020). 

Control scries. The 5 control animals recovered promptly from the operation 
and appeared entirely healthy throughout the SO-da}' period of observation. 4 he 
average change in blood uvea nitrogen and blood nonpvotein nitrogen is shown in 
figure 2. The maximum elevation in nonprotein nitrogen for any individual was 
40 mg. per 100 cc on the second po.stoperativc day. In every instance the non- 
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protein nitrogen and blood uvea nitrogen returned to normal limits before the 
fifth postoperative day. The blood creatinine, blood uric acid semm inorganic 
phosphorus, serum carbon dioxide combining poiver, and whole blood chlorides 
all remained u-ithin normal limits throughout the period of observation. Post¬ 
mortem examination revealed no gross abnormality of the gastro-intestmal tract 
or of the genito-urinary system. The average weight of the total renal tissue was 
55 gm. with a range of 48 to 63 gm. 



Fig 3 Vesicocecostomy Dog Xo 22, nineteen dass postoperative .4, ventral view 
B, dorsal vievr Bowel has been opened along line of mesentery. Ventral half of right kidney 
and dorsal half of left kidnei have been remoied 


Grou-p 1. Vesicocecostomy. All animals in group 1 e.xph-ed in 15 to 24 days post¬ 
operative. The clinical course was characterized by the excellent general appear¬ 
ance of the animal until 24 to 72 hours prior to death. Appetite and oral intake of 
water t\ ere increased from the preoperative period. The preoperative urinarj^ out¬ 
put of 60 to 110 cc per 24 horn’s for this group was increased to an average of 470 
cc per 24 hours, with a range of 160 to 940 cc per 24 hours. The animals were 
alert and plaj-ful in the exercise yard. The fii’st clinical change noted was weakness 
in climbing onto the shelves in the pen. This was accompanied by drjmess and 
loss of elasticity in the skin so marked as to suggest severe dehj'dration. Lethargjv 
refusal of food and water followed in lapid succession. The muscular incoordina¬ 
tion became rapidly moie severe so that the animal was unable to stand and 
weaved dmnkenly when supported. Coma and death occurred 24 to 72 hours 
after onset of the first sj-mptoms. Vomiting was so rare as to be obsen-ed in only 
one animal. Terminal muscle twitching was not obseiwed in any in the 

series. 
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The blood nonprotein nitrogen of group 1 exhibited a prompt and sustained 
elevation (fig. 4). In 8 indi^•iduals the concentrations were remarkably parallel, 
increasing progressively to an average of 106 mg. per 100 cc 24 to 36 hours before 
death (fig. 4, B). Two animals, Kos. G and 7 in figure 4, A, exhibited an appreci- 
able deviation from the other members of the group in the more rapid increase in 
the blood nonprotein nitrogen and greater elermtion at the time of death (154 and 
168 mg. per 100 cc, respectively). 



VESICOCECOSTOMY 

BLOOO NOMPROTC/n KlTROCCN 


VESICOCECOSTOMY 

NONPROTEIN NITROGEN 
(/REA NITROGEN 0—0 
CREATININE — 



Fig. 4. A, vesicocecostomy. Individual variations in blood nonprotoin nitrogen. Small 
figures indicate number of experiment. For clarity not all individuals nor all determina¬ 
tions of any one individual are present. Range of extreme variation is represented. Death 
occurred 24 to 72 hours after last recorded determination. B, vesicocecostomy. .\verage 
variations of blood nonprotein nitrogen, urea nitrogen and creatinine in S animals, .\nimals 
Xos. 6 and 7 (fig. 4, .4) are not included. 


The blood urea nitrogen was progressively increased (fig. 4, B). The average 
values of the blood urea nitrogen were approximately one half of the correspond¬ 
ing values for the total nonprotein niti'ogen. However, fluctuation in the urea 
nitrogen was much more marked and unpredictable than figure 4, B would indi¬ 
cate. Individual determinations of urea nitrogen usually deviated from the re¬ 
corded average by more than twice as much as the corresponding nonprotcin 
nitrogen. A blood urea nitrogen concentration of 25 to 66 per cent of the total 
nonprotcin nitrogen was not infrequent. 

Creatinine was progressively elevated to an average blood concentration of 11 
mg. per 100 cc just prior to death (fig. 4, B). 

Blood uric acid concentration was immediately deprc.ssed to an average of 0.3 
mg. per 100 cc on the sixth postoperative day and remained at approximately 0.5 
mg. per 100 cc until just prior to death (fig. 5, .4). 

Serum inorganic pho.sphorus levels remained within the preoperative limit.-, 
varying from 2.8 to 4.4 mg. per 100 cc (fig. 5, .4). 
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absorption of trine constituents from targe bowel 

The serum carbon dioxide combining power was depressed to an averap value 
oJ 30 volumes per 100 cc on the third postoperative day, and remain^ betv\een 
35 and 40 volumes per 100 cc until 24 to 48 hours before death (fig. o, .4). 

llTiole blood chloride concentration was increased from a preoperative a\ erage 
of 538 mg. per 100 cc to an average of 650 mg. per 100 cc (maximum 66S mg. per 
100 cc) on the third postoperative day. Subsequently, there was a progrcssip 
diminution of the blood chloride concentration until the dehydration immediately 
prior to death. The preoperative level was never regained, however (hg. o, B). 




VESICOCECOSTOMY 

KiORGAHtC PHOSPHATE 
UmC AGIO “ 

CARBOH DIOXIDE x-x 


OS 10 IS 20 
DAYS POSTOPERATIVE 

VESICOCECOSTOMY 

WHOLE BLOOD CHLORIDES 


Fig. 5. .T. vesicoeecostomy. Average concentration of serum inorganic phosphorus, 
blood uric acid, and serum carbon dio.xide combining power in S animals. B, vesicocecos- 
tomy. Average concentration of whole blood chlorides in S animals, ifean variation for 
any one day ranges from S to 36 mg. per 100 cc. 


Excretoiy mograms revealed good bilateral concentration of the diodrast with¬ 
out evidence of dilatation or obstruction of the collecting sj'stem of the urinarj' 
tract. Tins was true even with an associated elevation of blood nonprotein nitro¬ 
gen to 60 to SO mg. per 100 cc and imtil the onset of lethargy 24 to 72 hours prior 
to death. Excretoiy urograms made at the time when blood nonprotein nitrogen 
was above SO mg. per 100 cc shoived no concentration of the dye on the x-raj' 
films. 

Autopsj' of the animals in group 1 revealed no emdence of urinary tract ob¬ 
struction or infection. The renal parenehj-ma, renal pelves, and ureters were nor¬ 
mal on microscopic e.xamination. The average weight of both kidneys was 67 gm. 
with a range of 59 to 77 gm. Ar-eas of submucosal peteehiae were universally pres¬ 
ent in some part of tbe bowel, most frequently the duodenum and lower'ilemn. 
The pericardium was not unusual on gross or microscopic examination. 

Snb-groiip 1 . Ve^txtecosiomy phis ileo^omy. It seemed probable that the ex¬ 
treme dei-iation of blood nonprotein nitrogen exhibited by animals Xos. 6 and 7 
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(fig. 4, A) might be explained on the basis of leflux of urine through the ileocecal 
valve and into the ileum. Accordingly, a series of x-ray studies of diodrast enemas 
was carried out in 6 normal dogs. Reflux of diodrast into the terminal ileum vas 
demonstrated in 2 of the 6 animals. This was more evident when small quantities 
of diodrast (50 to 90 cc) were used with low pressure gravity filling of the eolon. 
Furthermore, the same 2 animals showed reflux of diodrast into the small bo-n-el 
when the examination was repeated at a later date. 

Five animals were then subjected to vesicocecostom}'' with simultaneous cu¬ 
taneous ileostomj’^ and ligation of the terminal ileum at the ileocecal valve (fig 6). 


£Udl)l 

{bisectedf 

In/erled elump'l. 
of uxelKra I 

A Bladde' 


Ileoslotn^ 



Fig 0 Vesicocecostomi iMth associated IleostoIn^ Animal No 30, tweiiti-one d.ajs 

postopeiative , ventral view B, doisal view Bowel has been opened along line of mcsen- 

tenc attachment Ventral half of right kldnc^ and doisal half of left kidne\ ha\e been 
removed 


The general clinical couise of these animals was similai to the group 1 animals 
vhich had not had an ileostomy. Thej" appealed quite well until 24 to 72 houis 
prioi to death, when dehj'dration and lethaigy developed lapidl}'. Coma^and 
death occuried on the sixteenth to the twcnty-fiist postoperative da.v (fig- 7). 

The rise in blood nonpiotein nitrogen, urea nitiogen, and creatinine was closch 
parallel to all animals in gioup 1 except Nos G and 7. (Compare figs 4, B and 7.) 

The blood uric acid concentration was dcpiessecl and icmained at a level of 0 o 
to 0.7 mg. pel 100 cc until the teiminal stage of dehydiation. 

Senim inorganic phosphonis lemained within the noimal range of vaiiation 

until just prior to death. 

Whole blood chlorides exhibited an iiiegular decline from the preoperative 
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avenge of 570 mg. per 100 ec to levels of 490 to 540 mg. per 100 cc prior to dentil. 
There was little correlation between chloride concentration of the various in¬ 
dividuals. , 1 . 

The serum carbon dioxide combining power was depressed to an average o 

40 volumes per 100 cc on the third postoperative day and remained at that level 

with slight variation until just prior to death. . i . 

Excretory urograms revealed good bilateral concentration of the dye without 
evidence of obstruction to free flow of urine into the colon. 

There was no evidence of urinary tract obstruction or infection at postmortem 
examination. Microscopic study of the renal parenchjmia, renal pelves, and 
ureters revealed no abnonnal findings. Average weight of both kidneys was G2 gm. 
(range 55 to 74 gm.). Minute submucosal petechiae were observed constantly 
in the stomach, small bowel, and occasionally in the colon. 
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DAYS POSTOPERATIVE 
VESICOCECOSTOMY WITH 
IMMEDIATE ILEOSTOMY 
NONPROTEIN NITROGEN 
UREA NITROGEN 0-0 
CREATININE — 

Fig. 7. Vesicocecostomy with associated ileostomy. Average concentration of blood non- 
protein nitrogen, blood urea nitrogen, and creatinine in 5 animals. 


Group 2. Vesicosigmoidostomy. Group 2 animals in which only A^esicosigmoidos- 
tomy was done promptly returned to noi-mal appetite and activity (fig. 8). This 
group was folloAA'ed for a period of 60 days postoperatively. During this time 
there was a sustained increase in urinary output of approximately 5 times the 
preoperative volume. The ai'erage 24 hour urine volume preoperatiA^ely was 110 
cc, with individual variations from 60 to 210 cc. Postoperatively the ax^erage 24- 
hour volume was 580 cc, xx-ith individual xmriations of 220 to 1100 cc. 

All animals in this gi-oup gained weight sloxvly but progressively. The average 
gain was 4.5 pounds per animal for the 60-da37 period. 

Excretory urograms made on the fifth to the ninth postoperative day and re¬ 
peated on the thirtieth to the sixtieth day vex’ealed prompt appearance of the dye 
in the 5 minute films xxnthout demonstrable anatomical abnormality of the urinarj^ 
tirflct. 

Immediately postoperative there xx*as an increase in the blood nonprotein ni- 
teogen to an average value of 94 mg. per 100 cc on the fifth postoperative day 
This was foUowed by a gradual but progressive decline to approach the noimal 
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on the thirt 3 "-third da}'. The average value for the group remained just above the 
upper limits of normal throughout the 60 daj's of foIIow-up obser\'ation (fig. 9, B). 
The individual variations are shown in fig. 11. The peak ele'^mtion in blood non¬ 
protein nitrogen varied from 68 to 104 mg. per 100 cc and occurred from the 
third to the tenth postoperative daj'. 

The accompan^dng rise in urea nitrogen is demonstrated in figure 9, B. As in 
group 1, the ar-erage rmlues for the urea nitrogen are misleading. The variations 
of the indimdual deteiminations in urea nitrogen were unpredictable and ranged 
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Fic- S. Vesicosigmoidostomy. .-Vnimal Xo, S, DO days postoperative. .1, ventral 
B, dorsal view. Bowel has been opened along line of mesenteric attachment, \entral nail 
of loft kidney and dorsal half of right kidney have been removed. 

from one fourth to two thirds of the total nonprotein nitrogen concentration. Tlio 
standard deviation for the urea nitrogen on am' one daj' in figure 9, B varies from 
2 to IS units. 

The blood creatinine increased progressiveh’ to a peak of 7 mg- per 100 cc on 
the fifth postoperative day' and returned gradually to normal Iw the twcnty-fii>l 
da}'. The standard deviation for creatinine in figure 9, B is less than 2 units. 

Blood uric acid determinations showed a prompt depression to le.«s than onc- 
half the preoporative concentration. The average concentration remained bolo^\ 
the preoperative level throughout the 60 days of observation (fig. 10, A). .After 
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the thirty-third postoperative day individual determinations occasionally ap¬ 
proached the normal but these levels were never sustained. 

There was no significant change in the serum inorganic phosphorus during the 
postoperative period (fig. 10, *4). 



0 S (0 IS 20 25 30 35 40 45 50 55 60 

DAYS POSTOPERATIVE 


VESICOSIGMOIDOSTOMY 

BLOOD CONCENTRATION OF NONPROTEIN NITROGEN 



VESICOSIGMOIDOSTOMY 


NONPROTEJN NJTROGEN • UREA NITROGEN 0—0 CREATININE _ 

Pig. 9. A, vesicosigmoidostomy. Individual variations in hlnnH __ ^ • 

Small figures indicate number of e.xperiment. For clarity not all individiPilo^^'*' nitrogen, 
minations of any one individual are*^included. Range of\x?reme variaAon = 
vesicosigmqidostomy. .Average concentrations of blood nonprotein nitroaen 
and creatinine in 10 animals. ogen, urea nitrogen 


The serum carbon dioxide combinine power dpcrpnuprl tr, nv. „ , 

, , ® ueoieasea to an average low of 

volumes per 100 cc on the seventh postoperative dav and rpmninQ^ ^ oi dz 
10 p. ,00 cc C-oughout the 

value cvas remarkably constant and in no instance did the individual r,T' 
preoperative level (fig. 10, B). regain the 

There was a prompt elevation in whole blood chlorides tn or, 
per 100 cc with a progressive return to approach the noimal Altb 
level of blood chlorides remained above the m-ponp +• though the average 

aoote the pieoperative average of 560 mg. per 
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on the thirh’-third daj'. The average value for the group remained just above the 
upper limits of normal thi-oughout the 60 days of follov-iip observation (fig. 9, B). 
The individual variations are sho^ra in fig. 11. The peak elevation in blood non¬ 
protein nitrogen varied from 6S to 104 mg. per 100 cc and occurred from the 
third to the tenth postoperative day. 

The accompanying rise in urea nitrogen is demonstrated in figure 9, B. As in 
group 1, the average values for the urea nitrogen ai’e misleading. The variations 
of the individual determinations in urea nitrogen were unpredictable and ranged 
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Fig. Vesicosigmoidostomy, .tnimal No. S. 60 days postoperative .1. 

B, dorsal view. Bowel has been opened along line of mesenteric attachment, \entr. 
of loft kidney and dorsal half of right kidney have been removed. 

from one fourth to two thirds of the total nonprotein nitrogen concentration. The 
standard deviation for the urea nitrogen on any one day in figure 9, B varies from 
2 to IS units. ^ 

The blood creatinine increased progressively to a peak of 7 mg. per 100 cc on 
the fifth postoperative day and returned gradually to normal by the tvent>- ir. 
day. The standard delation for ereatinine in figure 9. B is less than 2 units. 

Blood uric acid detenninations showed a prompt depression to less than one 
half the preoperative concentration. The average concentration reniainc 
the preoperative level throughout the 60 days of observation (fig. 10, 
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the thirty-third postoperative day indi\'idual deteiTninations occasional!}- ap¬ 
proached the noimal but these levels were never sustained. 

There was no significant change in the semm inorganic phosphorus during the 
postoperative period (fig. 10, -4). 



etOOO CONCENTRATION OF NONPROTEIN NITROGEN 



NONPROTEIN NITROGEN 
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... ... .~ s>nc.Aiinir«E — 

Fig. 9. .4, vesicosigmoidostomy, Iudi\'idual variations in blood iir)nr.rr>fo;.. 
v-mall figures indicate number of experiment. For claritv, not all indiiddifals nor all 
mmat.ons of any one individual are included. Range of'extreme vaS^is presented r' 
'esicosigmoidostomy. Average concentrations of blood nonprotein nitroeen iirea ’ 

and creatinine in 10 animals. uiirogen, urea nitrogen 


The serum carbon dioxide combining power decreased to an avera<re low of 3“? 
volumes per 100 cc on the seventh postoperative day and remained approximatelv 
40 volumes per 100 cc throughout the postoperative period of observation Tltis 
value tvas remarkably constant and in no instance did the individual regain tb! 
preoperative level (fig. 10, B). ® ^he 

There was a prompt elevation in whole blood chlorides to an avera<re of Rto 
per 100 cc with a progressive return to approach the nomal \lthomrh tbp 
level of blood chlorides remained above the preoperative average of 560 
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100 cc, the range of extremes was within the extreme variation encountered in the 
preoperative period, that is, 510 to 620 mg. per 100 cc (fig. 10, B). 

Two animals in the group of 10 vesicosigmoidostomies died during the 60-da}’ 
period of observation. Both animals suddenly became lethargic, refused food and 
water, and developed physical signs of severe deh 5 ’dration. There was a progres¬ 
sive elevation in blood nonprotein nitrogen and urea nitrogen. Coma and death 
occurred 36 to 72 hours after the onset of clinical s 3 ’mptoms. Death occurred in 



INORGANIC PHOSPHORUS (SERUM) URIC ACID (BLOOD) 



WHOLE eLOOO CHLORIDES CARBON DIOXIDE fSEROHl** 

Fig. 10. A, vesicosigmoidostomy. Average concentrations of serum inorganic phosphorus 
and blood uric acid in 10 animals. B, vesicosigmoidostomy. ••Vverage concentrations of 
blood chlorides in mg. per 100 cc. and of serum carbon dio.vide combining poivcr in volu 
per 100 cc as shown in 10 animals. Maximum and minimum lines on chloride grapn re 
to variations in mean results and not to individual determinations. 


dog No. 1 on the twenty-fifth day and in dog No. 13 on the forty-first day. 
the close of the 60-day period of observation dog No. 43 died on the ninety-tliir 
postoperative day. The blood nonprotein nitrogen levels of dogs Nos. 1 and 4. 


are shown in figure 11. 

Autopsies of these 3 animals wiiicii expired and of 5 which were sacrificec at 
intervals of 2 to 6 months revealed no evidence of any anatomical abnomiaht} m 
the kidneys or ureters. Microscopic sections of the renal parcnclnmia, renal peh cs, 
and ureters revealed no evidence of infection or other histopathologic cliange. >c 
average weight of the two kidneys in this series was 9S.4 gm. witli a range rom 
90 to 112 gm. 
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VESICOSIGMOIDOSTOMY 


TERWITtAL NOKPROTEIK HI7R0GEH (ELOOG) 

Fig. 11. Vesicosigmoidostomy. Blood nonprotein nitrogen concentrations of 2 animals 
that died during experiment. Small figures indicate number of animal. Interrupted lines 
are projections of trend in concentration between last determination and time of death. 



Fig. 12. Vesicosigmoidostomy with cutaneous siEmoidoRtnTT,,- n 
postoperative. A. ventral view. B. dorsal view. IsSated *^rty davs 

has been opened along mesentery; the remaining bowel recttin 

length of bowel is due to contraction in fresh specSnen. ‘'Omparatively short 
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100 cc, the range of extremes \Yas within the extreme variation encountered in the 
preoperative period, that is, 510 to 620 mg. per 100 cc (fig. 10, B). 

Twm animals in the group of 10 vesicosigmoidostomies died during the 60-day 
period of observation. Both animals suddenly became lethargic, refused food and 
w'ater, and developed physical signs of severe dehydration. There was a progres¬ 
sive elevation in blood nonprotein nitrogen and urea nitrogen. Coma and death 
occurred 36 to 72 hours after the onset of clinical syunptoms. Death occurred in 



INORGANIC PHOSPHORUS (SERUM) URIC ACID (BLOOD) 



WHOLE SLOOO CHLORIDES CARSON D»OXtOE (SERUU)« 

Fig. 10. A, vesicosigmoidostomy. Average concentrations of serum inorganic 
and blood uric acid in 10 animals. B, vesicosigmoidostomy. Average (joncentrations oi' 
blood chlorides in mg. per 100 cc. and of serum carbon dioxide combining power 'u 'O 
per 100 cc as sho^\'n in 10 animals. Maximum and minimum lines on chloride grap 
to variations in mean results and not to individual determinations. 


dog No. 1 on the twenty-fifth day”^ and in dog No. 13 on the forty-first day. / 
the close of the 60-day period of observation dog No. 43 died on the ninety-t nr^ 
postoperative day. The blood nonprotein nitrogen levels of dogs Nos. 1 anc 
are showm in figure 11. 

Autopsies of these 3 animals which expired and of 5 which were sacrificec a 
intervals of 2 to 6 months revealed no evidence of any anatomical abnorma ity in 
the kidneys or ureters. Microscopic sections of the renal parenchyma, rena pc 
and ureters revealed no evidence of infection or other histopathologic 
average weight of the two kidney's in this series was 9S.4 gm. with a range 
90 to 112 gm. 
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VESICOSIGMOIDOSTOMY 


TERUISAL NC">PR0TE<K K1TR05EN (EI.OOD) 

Fig. H. Tteicosjgmoidosioniy. Blood nonprotcin nitrogen concentrations of 2 aniinals 
that died during experiment. Small figures indicate number of animal. Interrupted lines 
are projections of trend in concentration between last determination and time of de.ath. 



Fig. 12. Vesicosiemoidostomv with i _ 

postoperative. .-1. ventral view! B, dorsal view ‘ thirty da\-s 

has been opened along mesenterv: the rpin->in';T^°i i of sigmoid and rectum 

length of bowel is due to contraction in fresh RpeeSne"^^* intact. Comparatively short 
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The remaining 2 animals in this series are alive at 9 months without evidence 
of urinary tract infection or obstruction on intravenous urography. 

Sub-group 2. Vesicosigmoidostomy plus cutaneous sigmoidostomy. Five animals 
in group 2 were subjected to vesicosigmoidostomy and simultaneous cutaneous 
colostomy. The sigmoid colon was divided cephalad to the site of vesicosigmoid 
anastomosis and the fecal stream diverted by cutaneous descending colostomy. 
Reflux of urine was prevented by ligation and inversion of the stump of the sig¬ 
moid (fig. 12). 

The average postoperative increase in blood nonprotein nitrogen in this group 
was 41 mg. per 100 cc on the first postoperative day with a prompt return to nor¬ 
mal by the fourth day (fig. 13). The nonprotein nitrogen compared favorably 
with the control series (fig. 2). 



VESICOSIGMOIDOSTOMY WITH IMMEDIATE 
CUTANEOUS SIGMOIDOSTOMY 

NONPROTEIN NITROGEN 
UREA NITROGEN 0—0 

Fig. 1.3. Vesicosigmoidostomy with immcdi.ite cut.ineous sigmoidostomy. Average 
concentration of blood nonprotein nitrogen and urea nitrogen in 5 animals. 

The individual blood urea nitrogen determinations comprised 40 to 50 per cent 
of the total blood nonprotein nitrogen throughout the series. 

Blood uric acid was not depressed but remained at an average value of 2.1 mg. 
per 100 cc with a range of 1.0 to 2.7 mg. per 100 cc. 

The serum inorganic phosphorus concentration remained between 1.8 and 4- 

mg. per 100 cc. . • • TI e 

Serum carbon dioxide combining power remained within normal limits. i 
average value was 47 volumes per 100 cc with a range of 41 to 53 volumes per 
100 cc. j 

MTole blood chloride concentration increased to the upper limits of noima 
(62S mg. per 100 cc) but prompth' returned to within normal degrees of variation 
and remained so throughout the experiment. 

Excretorj' urograms revealed prompt appearance of the diodrast^ in i 
minute films with no demonstrable abnormalit}" of the urinary tract. Hie co cc^ 
tion of the dye in the isolated .sigmoid and rectum was well visualized in e\erj 
instance. 
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The animals were sacrificed on the thirtieth postoperative dajL No demonstra¬ 
ble abnormalitj' was noted on gross examination of the urinary or gastro-intes- 
tinal tracts, above or below the anastomosis. ^Microscopic examination of the 
renal parenchj-ma, renal pelves and ureters revealed no evidence of infection or 
other histopathologic changes. The average weight of both kidnej's was 58 gm., 
with a range of 50 to 66 gm. 

Three animals were subjected to vesicosigmoidostomy with a cutaneous sig- 
moidostomy and isolation of the bowel containing the anastomosis as a secondar}' 
procedure 5 to 12 days later (fig. 12). 



VESICOSIGMOIDOSTOMY WITH DELAYED 
CUTANEOUS SIGMOIDOSTOM Y 


NONPROTEIN NITROGEN 
UREA NITROGEN 0-0 

delayed cutaneous sigmoidostomy on fifth day. 


The prompt return of the blood nonprotein nitrogen and urea nitrogen to nor¬ 
mal limits following isolation of the sigmoid and rectum is demonstrated in fim 
ure 14 o" 


Creatinine was reduced to less than 2 mg. per 100 cc of whole blood in less than 
b clays after the second operation and remained within normal limits thrornrhm.t 
the .30 days of observation. ° 

Blood uric acid was depressed to an average concentration of 0 7 me ner 100 
ac at the time of cutaneous sigmoidostomy. Five days after the seconda^^. nro 
cedure the blood unc acid had increased to 2.4 or more me nor ion ^ 
n..ined above 1,5 mg. per 100 cc tor the remainder ot 
berum inorganic phosphoras remained between 1 S anri o r 
throughout the experiment. “S' 100 cc 

The carbon dioxide combining power of the serum was an average of 33 vol- 
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umes per 100 cc at the time of the second operation. This value increased im¬ 
mediately to an average of 45 volumes per 100 cc and remained ■nothin the normal 
range of 40 to 50 volumes per 100 cc. 

Whole blood chlorides remained within a range of 525 to 580 mg. per 100 cc. 

Excretory urograms revealed good concentration of the diodrast both in the 
renal pelves and in the isolated sigmoid and rectum. 

The animals were sacrificed 30 days after the initial operation. There vas no 
gross evidence of infection or obstruction to drainage within the urinary tract. 
Microscopic study of the renal pelves, renal parenchjmia, and ureters revealed no 
abnormalities. No petechiae or other unusual changes were demonstrated in the 
gastro-intestinal tract either above or below the colostom 3 L 


DISCUSSION 

The concentration of the chief nonprotein nitrogenous constituents (urea, am¬ 
monia, amino-acids, uric acid, creatinine, and creatine) in the blood of the normal 
animal is chieflj’^ determined bj’' the balance between the rate of protein catabo¬ 
lism and the urinarj^ output of nitrogen. In the postoperative animal a third fac¬ 
tor was introduced: the absorption of nitrogenous compounds from the colon. An 
effort was made to keep the first two factors as near the usual ratio as possible b}' 
furnishing a palatable diet, daily exercise, and adequate oral and parenteral fluid 
intake. The success of this effort to maintain nonnal protein intake was reflected 
in the progressive gain in bodj’^ weight in all animals during the postoperative 
period. The large urine voliune, in view of the normal renal function and anatomy 
demonstrated both preoperathmly and postmortem, was indicati\'e of a nonnal 
urinary output of nitrogen. The variable factor in the postoperative animal was 
therefore the degree of absorption of nitrogenous compounds from the large 
bowel. The validitj' of this assumption is borne out by comparison of the results 
in the two groups of animals. 

The postoperative increase in blood nonprotein nitrogen, urea nitrogen, anc 
creatinine could not have been due to renal failure. The close parallelism of the 
course of each individual animal, as shown in figures 4, -4 and 9, A, would necessi¬ 
tate an equal degree of renal failure, a most unlikely presumption. The volume o 
urine and prompt excretion of diodrast in good concentration were not compati j e 
with marked impaiiTnent of renal function. Furthemore, no demonstrable histo 
pathologic changes were present in the renal parenchjuna of anj' animal m le 
series. Experimental renal failure, either by'' arterial occlusion or ureteral obstriic 
tion, is characterized by an increase in plasma inorganic phosphorus and ) ooi 
uric acid. Indeed, an increase in blood uric acid is usually' the earliest biochcmie. 
evidence of renal failure. Neither value was increased in this series of experiracn -• 

The use of sodium pentabarbitol anesthesia has been shoum to cause no e\ 
dence of protein destruction or diminished renal function, even after much arger 
dosage than was used in these experiments. This was .substantiated by the 5 con 
trol animals in this series (fig. 2). . ^ 

In group 1 animals (vesicocecostoray') the increase in blood nonprotcm m ' 
shown by' animals Nos. G and 7 in figure 4, -4 was probably due to addifiona 
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sorption from reflux of urine into the ileum, since the curve shown by these ani¬ 
mals was more elevated than that of the comparable group with associated ileos¬ 
tomy (fig, 7). Furthermore, the elevation in nonprotein nitrogen that occurred in 
the other animals with simple vesicocecostomy (fig. 4, A) was due largely or 
entirely to absorption from the colon only, since the curve for these animals 
closely resembles that for the group with ileostomy. (Compare figs. 4, B and 7.) 

In group 2 (vesicosigmoidostomy) the abrupt increase in nonprotein nitrogen 
suggested absorption of nitrogenous compounds. The progressive return of the 
blood level of nitrogenous compounds to a concentration approaching the normal 
indicated some type of compensation. It is conceivable that compensation was 
accomplished by increase in the concentration of nitrogenous products in the 
urine. The quantity of such products lost from the body would be directty pro¬ 
portional to the concentration in the urine when urine volume and frequenc 3 ’’ of 
emptjdng the colon remained constant. Increased absorption from the bowel 
would probablj'^ occur as the concentration of nitrogenous products increased in 
the contained urine. Such reabsorption, however, could never keep pace with in¬ 
creased renal excretion if the surface area of the involved bowel mucosa remained 
fairlj^ constant. The quantity of nitrogenous products presented to the kidnej's 
for excretion each 24 hours was a relativety constant amount and increased con¬ 
centration in the urine that entered the bowel must eventually result in removal 
of a large proportion of these substances from the body. Involvement of a large 
area of bowel, such as the entire colon, or a more permeable area, such as the 
cecum, could conceivably promote reabsorption of nitrogenous and toxic com¬ 
pounds at a rate greater than could be compensated for by maximum renal excre¬ 
tion. Such would appear to be the case when figures 4, B and 9, B are compared. 
The essential difference between groups 1 and 2 was the ability of group 2 to com¬ 
pensate for the added burden presented to the kidneys. The balance of compensa¬ 
tion by group 2 could be upset, however, as showm in figure 11. The course of these 
animals was then strikingly similar to the terminal course of group 1, a condition 
that may be described as a state of renal decompensation. 

The marked difference in weight of the total renal tissue in the two groups may 
indicate compensatory hjqiertrophy in group 2, in which the kidneys averaged 45 
per cent greater in weight than group 1 (67 gm. in group 1 as compared to 98 gm. 
in group 2). Microscopic examination did not furnish unequivocal evidence of 
hjqjertrophj’^ in either group. 

Under no circumstances can a literal interpretation be applied to the changes 
in blood creatinine reported in these e.xperiments. The increase in creatinine can 
be regarded only as an increase in those chromogenic materials which give the 
Jaffe reaction. As shown by the specific enzjmie method of hliller and Dubos the 
concentration of true creatinine in plasma is only about half as great as the Jaffe 
reaction indicates, and in the erjrfhrocytes the chromogenic material is only 30 to 
50 per cent true creatinine. The diffusion of creatinine between the cells and serum 
makes interpretation even more difficult. There is also good evidence that at 
higher than normal blood levels of creatinine some of the true creatinine is trans 
formed to one or more unidentified substances. The concentration of chromogenic 
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materia] within the blood following diversion of urine to the cecum and to the 
sigmoid colon demonstrated an appreciable ditference between the two groups. 
The significance of this variation cannot be interpreted with the analytical 
methods now available. 

The depression of plasma levels of uric acid in both groups may hai^e been a 
reflection of the ability of the liver to convert uric acid to allantoin. Uric acid ac- 
coimts for only 0.75 per cent of the total nitrogen in the urine of dogs on a diet 
similar to that of animals in this series. The low plasma levels may have been due 
to the ability of the kidne 3 '^ to increase the excretion of uric acid, particularly in 
the presence of increased plasma concentration of other nitrogenous compounds. 

The abilitj’- of both groups of animals to maintain normal serum inorganic 
phosphorus levels maj’’ be due to little or no absorption or to the ability of the dog 
kidney to excrete phosphate independentlj’' of the rate of glomeralar filtration. 

The persistent depression of the normal levels of serum carbon dioxide combin¬ 
ing power was comparable in the two groups. This may have been due to the loss 
of base both from the diarrhea induced by flushing of the colon with ui’ine and by 
inefficient loss of base from a kidne}'^ functioning at maximum excretorj' capacity. 
The retention of acid radicals may have been a contributing factor. In any event, 
the animal was partial!}’- able to compensate for the change, since the initial de¬ 
pression of carbon dio.xide combining power returned to a constant subnormal 
level and was maintained until the terminal stages of severe dehj^dration (figs. 
5, A and 10, B). 

The postoperative increase in whole blood clilorides in both groups may have 
been a result of intra\’enous cliloride administration, although the quantity of 
sodium chloride so given was calculated as nearlj’^ as possible to match the loss by 
vomiting and decreased intake. In no instance was intrai'enous therap}' extended 
more than 72 hours after operation. Figures 5, B and 10, B are drawn to the same 
scale as all other figures in this series. However, thej'^ are decepti^'e unless it i* 
kept in mind that a variation in seram clilorides of 100 mg. per 100 cc is not so 
significant as a variation of 10 mg. per 100 cc of blood nonprotein nitrogen. Tiic 
increase in chlorides in both groups was little more than the upper limits of noi- 
mal variation. In group 1 there was progressive readjustment of chlorides to ap¬ 
proach the normal, ei-en while nonprotein nitrogen, urea nitrogen, and creatinine 


blood concentrations were progressiveh’- increased. 

Cause of death in the group 1 animals is not clear. It has no etiological relation 
to anj^ of the chemical constituents of the blood studied in this report. Death oc 
curred vdth the signs of sei-ere dehj’dration. The aceumulation of urea* and ot icr 
osmotically active substances within the bodj' fluids would certain!}' augment t ic 
effects of dehydration from decreased intake or e.xcessive loss of fluid. It is con 
ceivable that accumulation of osmotically acth-e substances would result m a 
greater output of urine and thus establish a cycle which ei'entually resulted in m 
terminal picture of dehydration markedly augmented. . 

The absorption of toxic substances e.xcreted in the urine or formed in tiic co on 


• .Vlthough urea diffuses freely into hmph, tr.msudalcs, and cells of the both, U r 
tributes to the osmotic pressure of all alike. 
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must also be considered, formally 30 to 90 per cent ol phenol and phenol deri\ a- 
tive are excreted in the urine, and retention of plienols has been described as a 
major cause of depression in renal failure. The bacterial decomposition of urea 
and absorption of ammonia may have produced toxic s^Tnptoms and have ac¬ 
counted for the nude fluctuations of blood urea levels in both gi’oup 1 and group 2. 
Oi'al ingestion of ammonium chloride 1 to 2 gm. per pound of body weight nnll 
exactly duphcate in normal dogs the increase in blood nonprotein nitrogen and 
chloride, Math depression of plasma carbon dio.xide combining power demon¬ 
strated in group 2. 

'Whatever the immediate cause, death was similar to that of acute uremia in the 
rapid progression of muscular incoordination, coma, and death with elevated 
blood nonprotein nitrogen. The absence of vomiting and muscle twitching uith 
nonnal blood levels of uric acid, inorganic phosphonrs, and calchun were unlike 
terminal true m-emia. 

One of the most important observations in this gi'oup of experiments was the 
complete absence of any evidence of urinaiA' tract infection or hydronephrosis. A 
total of 25 animals were followed 1 to 2 months after vesicocolic anastomosis 
udth no eAudence clinically or at postmortem examination of ludnary tract infec¬ 
tion or hydronephrosis. Eight animals were followed 2 to 9 months after vesico¬ 
sigmoidostomy -without endence of infection or dilatation of the urinary tract. 
Such a series strongly suggests that the normal anatomical relations of the ure¬ 
terovesical junction exert an effective vahailar or even sphincteric action, '^'hat- 
ever the mechanism it is quite effective in promoting the flow of urine from the 
renal pehds into the bladder or colon -without reflux of urine into the m-eter and 
the sequelae of stasis of mine, hydronephi-osis, and urinaiA’ tract obstruction. 
Duplication of this valve-like action as advocated by Coffey is an important 
aspect of the successful ureterosigmoidostomy. A modified form of the !Mavdl 
operation may have a limited but useful application in diversion of the vtrinarv 
stream into the sigmoid colon for other than mahgnant pathological states. 

SUiIM-\RT 

Following vesicocohc anastomosis there is good e^idence that some chloride 
and nitrogenous constituents of mane, are absorbed from the colon of the ex- 
peiimental animal (dog). Blood uric acid concentration is reduced below normal. 
Serum carbon dioxide combining power is depressed and remains at the lower 
limits of normal. Serum inorganic phosphonis remains n-ithin noianal limits. 

The degree of absoiption is directly proportional to the surface area of the 
involved bowel and the dm-ation of contact -with the contained urine. 

Absorption is probably most rapid from the cecum and adjacent colon, dimin¬ 
ishing progressively to httle or no absorption from the rectum. 

Diversion of the entue urinary stream into the cecum results in death of the 
animal with elevated blood nonprotein nitrogen and signs of acute uremic in¬ 
toxication. 

FoUo^s-ing diversion of the entire urinary stream into the sigmoid colon the 
normal reserve of renal function permits compensation for absorption of nitro-- 
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enous compounds from reflux of urine into the adjacent bowel. This compen¬ 
sation is imperfect but not incompatible with life for long periods. 

The oblique course of the ureters through the bladder wall in the normal an¬ 
atomical arrangement provides an effective vahmlar barrier to urinary stasis 
with its sequelae of hydronephrosis and p 3 mlonephritis. 

COXCbUSIOXS 

The longevity of the experimental animal (dog) is greatly reduced following 
diversion of the entire urinarj’' stream into tlje cecum as compared with the long 
life expectancy following diversion of the urinary stream into the sigmoid colon. 

The site of election for transplantation of the ureters to the bowel is as low 
in the sigmoid colon as possible. Ui’eterocecostomy is never justifiable. 

The anatomical relations of the normal ureterovesical junction should be pre¬ 
served or duplicated as accuratelj'^ as possible in establishing a ureterosigmoid- 
ostom3^ 

Following ureterosigmoid anastomosis careful attention to constant rectal 
drainage is important during earl 3 ' convalescence. Such drainage during sleep 
may be necessary or desirable far be 3 mnd the usual period of hospitalization. 
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DISCUSSION 

Dr. Charles C. Higgins (Cleveland, Ohio): I ivish to congratulate Dr. Bo 3 ’ce 
on his excellent experimental work. 

The subject is particularly appropriate at the present time since, with the 
advent of cystectom 3 '^ for the relief of certain patients with carcinoma of the 
bladder, the diversion of the urinary stream into the rectosigmoid is employed 
more frequently than it has been in past j'^ears. 

Secondly, as Dr. Boyce mentioned, case reports are appearing in the literature 
advocating or suggesting the possibility of transplanting the right ureter into 
the cecum and the left ureter into the rectosigmoid. Considerable investigative 
work has been done, as you know, chiefly by the phj’^siologists. 

In the nineteen-thirties, Geer and Dragstedt, Bollman and Mann, Pendleton 
and West, and others made valuable contributions on this subject. Bollman and 
Mann demonstrated in the experimental laboratoiy that when a single ureter 
was transplanted into the different portions of the intestine, no changes were 
noted in the nitrogenous constituents of the blood. This was to be e.xpected as 
the opposite normal kidney could maintain the normal urinary excretion. It 
did demonstrate, however, that drainage of part of the urine into the intestine 
was unaccompanied by changes in niti-ogenous constituents of the blood, or 
demonstrable effects of the experimental animal. 

They further stated the results with bilateral transplantation of the ureters 
were essentially the same as those produced by the single transplantation with 
the surgical removal of the opposite kidnejL 

Transplantation of the ureters into the colon was followed usuallj’’ bj’’ nn 
elevation of the blood urea for several day's, later decreasing to within normal 
levels. 

Ureteral transplantation in the rectosigmoid was followed by rise in the blood 
urea nitrogen with no significant alterations in the other blood constituents 
studied. Again there is a return in the blood urea to approximately' normal 
levels. - 

When the ureters are transplanted into the jejunum, ileum or duodenum, 
observers have reported identical findings. There is a rapid rise in the blood inea 
and the animals live for 14 to 21 days. 

The striking observation is the lack of clinical sy'mptoms in spite of the pro¬ 
nounced elevation of the blood urea until the last two or three days of life. 

Baird, Scott and Spencer showed when both ureters were transplanted into 
the duodenum of dogs, the urine is almost completely' reabsorbed, the non 
protein nitrogen of the blood rises to high lei'els, and the dogs die of uremia m a 
few day's. 

In 1938, Geer and Dragstedt anastomosed the bladder to the ileum, the technique 
similar to that discussed by' Dr. Boy'ce today'. The former observers statcc a 
definite and sustained elevation in the nonprotein nitrogen occurred in car i 
case following operation. 
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Also, in 1938, Geer and Dragstedt obser\'ed experimentally that as the urine 
from one kidney was diverted directly into the vena cava by uniting the ureter 
and lumbar vein, no toxic s^miptoms developed, the blood nonprotein nitrogen 
remained within normal limits, and there was no rise in the arterial blood pres¬ 
sure. 

Pendleton and West demonstrated that urea passed from the blood into the 
fluid within the lumen of the bowel and vice versa, readily and in appreciable 
amounts. 

Hartman, in 1933, produced a urinarj' fistula into the intestinal tract and 
found that degenerative changes were produced in the kidneys by an increase 
in the urinarj' constituents in the body; hj-pertrophy of the kidneys accompanied 
or preceded the degenerative changes. 

Bollman and i\Iann indicated that hj-pertrophy of the remaining kidney 
after nephrectomy is greatly increased by the accumulation of urinarj' prod¬ 
ucts in the blood follo\\-ing transplantation of the ureter into the duodenum. 

It is thus e^'ident that this is a complex problem requiring additional inves¬ 
tigation. Experimental research indicates the simplest procedure from the surgical 
standpoint, accompanied by but few alterations in the constituents of the blood 
(which may be corrected by diet and medication) is diversion of the urinarv 
stream into the rectosigmoid. 
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EARLY CORRECTION OF CONGENITAL CHORDEE 
AND HYPOSPADIAS 

ORMOXD S. CULP 

Division of Urology, Henry Ford Hospital, Detroit, Mich. 

Few operations ha^'e been fi-auglit with more disappointments than the repair 
of se^'ere chordee and l^’pospadias. Since 1935 we ]la^’e participated in the at¬ 
tempted correction of a large numbei' of such cases. lia\'e run the gamut of opera- 
ti^"e procedures and have shared the headaches and heartaches of postoperative 
fistulas, strictures, infections and bizarre deformities. 

Our results during the past 4 3 ’ears with an operation de^'ised b}’ Cecil have 
prompted an enthusiastic endorsement of this 3-stage procedure. Absence of 
postoperative complications and the adaptabilit}^ of the technique to patients 
of all ages have made it our operation of choice. 



Fig. 1. Typical severe chordee and hypospadias. .1, child. B, young adult. 


^lild hj'pospadias without chordee should not be disturbed during childlioocl 
and seldom requires operation in adult life. Cabot insisted that this tj-pe .should 
be treated with "masterh’ neglect.” The 24 patients included in this report had 
sufficient chordee to preclude any semblance of normal coitus. As shown in hg- 
ure 1, some type of correction is obligatory' in such cases. 

Satisfactory straightening of the penis must precede any attempt to pnnidc 
additional urethra but some surgeons have not been imprc.s.scd by the importance 
of this step. O’Conor reported "16 patients who had so much penile deformity 
which peraisted after a good reconstruction of the urethra done elsewhere that 
marriage was impos-sible.” ^Ve are convinced that e^'cn e.vperienccd operators 
occasionally will be dissatisfied with the re.'-ult of the original straightening ant 
will want to repeat this stage before constructing the new urethra. This vas tnic 
in 2 of our 24 cases. Correction of the chordee should not he combined "ith t ic 
urethroplasty but should be a separate procedure. 

Head at annual meeting, .American Urological Assoeiation, IVashington, D. C., May 
10.50. 

2G4 
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Pettit found atropliv of the cells of the corpora cavernosa along the ventral 
surface in a child of 10 yeai^. This probably accounts for imperfect straightemng 
in some voung adults despite thorough excision of the fibrous bands, e prefer 
to correct chordee during the firet 2 yeai-s of life but, unfortunately, only 6 of our 

24 patients were available at that age. 

Several 1- and 2-stage operations have been demsed for correcting chordee. 
{gYT include ingenious vedeplojTnent of the hooded prepuce to promde ample 
skin for the urethroplasty. We have continued to use a very simple method that 
was popularized by the late Hugh Toung. 



Fig. 2 First stage correction of chordee .4. terminal urethra freed from corpora. B, 
incision evtended, lateral flaps uadermined, fibrous band being excised from groove betneen 
corpora C, freeing of hooded prepuce. D. right angle incision into prepuce to provide ad¬ 
ditional xentral skin. 


FIRST STAGE 

With a silk traction suture in the glans penis, the hj-pospadiac meatus is cir¬ 
cumcised and the terminal 1 or 2 cm. of the m-ethra are freed from the corpora 
(fig. 2, ,4). :sot infrequently tlie meatus is constricted and must be split to insure 
an adequate lumen. 

The ventral surface of the penis is incised from the denuded area to the o-Ians- 
the skin is freed laterally and all of the fibrous tissue is removed from the ctoovc 
between the corpora (fig. 2, B). The importance of thorough excision cannot be 
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over-emphasized. Accidental defects in the corpora can be repaired easily with 
fine plain catgut and do not jeopardize the final result in any way. 

Ample ventral skin is provided by right angle incisions into the freed hooded 
prepuce (fig. 2, C and D). i\Iore complicated maneuvers are not necessary if 
circumcision has been avoided. 

The elongated skin flaps are brought together with end-on-mattress sutures 
of fine tantalum wire. The urethral meatus is allowed to retract to its most con¬ 
venient position, usually near the penoscrotal junction, where it is anchored 
with similar suture maternal (fig. 3, A). 



Fig. 3. First stage, continued. .1, elongated skin flaps closed with fine wive sutures. Note 
added length and meatus at penoscrotal junction. B, elastoplast dressing and rubber trac^ 
tion to lower abdominal wall. Meatus c.\posod. Xo catheter. C and B, typical results - 
months after straightening. Meatus at penoscrotal junction C, young adult D. cliilo. 

IMarked edema was common after this operation until we adopted an clasto- 
plast di-essing (fig. 3, B). Catheter drainage is unnccessaiy but the meatus must 
be left e.xposed. The original deformity is ovcr-corrcctod ht’attaching tiie traction 
suture to the abdominal wall for 5 or 6 days (fig. 3, B). 

In children a short anesthetic simplifies removal of the wire sutures 10 dats 
later. "Wire produces minimal scar tissue and has shortened the necessary interval 
before construction of the urethra. The ventral skin usually is soft and pliable 
in 2 months (fig. 3, C and D). 

Tiiere is very little agreement regarding the ideal time for constniction of the 
new urethra. We contend that it is the inalienable right of every boy to be a 
‘•pointer’’ instead of a “sitter’’ before he starts to school. 8ince Michigan provide^ 
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early correction oe congenital 


public Idndergatteu, Tve have constructed many methras when tbe Patients were 
4 or o ream of age. It is hoped that our results will help to refute am claims that 

operations at this age are too difficult or unpredictable. . v . v r . 

Some surgeons may question our comdction that it is a major catastiophe for 
a 'school bov to have to sit down to urinate, but it is difficult to ignore the em 
th'usiasm ulth which o-year-olds annoimce that they no longer pass unne like 
their sisters, or the pathetic adolescents who change clothes at the gi-mnasium 
and swimming pool in secluded comers because of personal embarrassment, or the 
inferiority complexes of yoimg adults who are concerned about tbeir marital 
futures. Idle psvchic trauma to parents may be even more disconcerting. Let 
am- ••Doubting Thomas'' outline the time schedule he would prefer for his own 
unfortunate son! 



B 


Tig. -1. Calculi that formed in nest of hair after Ombredanne operation 


hlany operations have been proposed for construction of urethra.? but most 
have been merely modifications of a few basic principles. Success with some 
methods would seem to be the result of Diiine Providence rather than technical 
achievement. The 3 most popular ti^pes of reconstmction have been: 1) varia¬ 
tions of the Thiersch-DupJay technique, 2) the Ombr^lanne operation and .3) 
free tube grafts. 

Tube grafts have been especiall.v valuable in adults but the consensus of opin¬ 
ion is that thei' should not be tried before puberty. Havens thinks that the best 
age is 16 years. F. Young and Benjamin have reported e.xcellent results in 16 
preschool patients but 11 of their group bad some degree of postoperatii’e urinary 
fistala. We find postponement of operation for as long as 14 years and a hi^ 
incidence of fistula (large or small) most objectionable. 

Freedom from fistula of the Ombredanne operation has been overshadowed 
by hair within the urethra, calculi and excessive dribbling from the pouch-tx-pe 
of urethra. Preliminan- depilatoiy procedures hai'e not eliminated the hairs and 
their sequelae. Figure 4 shows 2 urethral calculi that formed in a nest of hair 
despite 4 preoperative elecrrolHic depilations. 

The Thiersch-Duplay principle has been sound but stalked by a high incidence 
of postoperative fistula. I'rethras constructed of inverted penile sldn have grown 
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■ftitli the penis. Hairs, calculi and weii’d deformities have been avoided but at 
least one fistula has been the rule (fig. 5). Repairing them has not been cas}". 
The small one shovn in figure 5, B requii-ed 4 additional operations. Anj^ fistula 
can be ignored much more easilj’- b}>- the surgeon than b}^ the victim. Regardless 
of the alleged simplicity of manuall}' closing such openings during micturition, 
■\ve har^e been unable to derive any satisfaction or consolation from teaching these 
patients the fundamentals of piccolo pla 3 ’'ing. 



Fig, 5. Fistulas .after Thierscli-DupJay urethropl.asfy. A, large, through which all urine 
passed. B, small, but 50 per cent of urine escaped. 



Fig. C. Meatus at frenuni 2 months after final operation. /I, child. B, young adult. 

In the 1936 edition of Cabot’s Modern Urology, Cecil published a modification 
of the Bucknall operation. Cabot reported the same operation at a staff meet¬ 
ing of the IMaj'o Clinic during the previous t'eaj- but added “if an>' question of 
priority should arise, it would belong in m 3 ' judgment to Cecil.” The new urethra 
was constructed b 3 ' the Thiersch-Dupla 3 ' technique, buried in the .=crotum and 
released at a later stage. In 1940, Davis mentioned that he had u.sed the same 
method to cure a patient in 1922. 

We have used Cecil’s operation (with slight modification) for con.«tructing the 
urethra in 19 of our patients. It has eliminated fistulas entirety and has retained 
all of the commendable features of the original Thiersch-Duplay operation. 
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With am- urethroplastr- some decwon must be made regarding the proposed 
mea®. Beea...e of occasional cob«-head anpUadoo of tbo glan^ 
"csccsrive bleotUna in this area, mcidcnce of strictnre in glandiUar segment* and 
nossible grotesque distortion of the tip, ne apee mth Cecil and mane otbe = 
tot tlie met J nhicli temiinates in the region of the frennm (fig. (!) nail gtmran- 
tee the best end result. This location permits excellent direction of the unnarx 
stream, as demonstrated by figure 10. 



Fig. " Second stage construction of urethra. A . par.ille! iacisioas joined back of meatus. 
B, medial skin sutured over urethral catheter: corresponding incision in scrotum; laterai 
flaps freed. C. corpus cavernosum sutured to deep scrotal tissue. X). burial of urethra and 
ventral surface of penis in scrotum completed tvith subcuticular sutures. Indtvelling cathe¬ 
ter anchored rvith original traction suture. 


SECOND STAGE 

With a traction suture in the glans, parallel incisions are made on the ventral 
surface and joined jiKt back of the displaced meatus (fig. 7. .d). The lateral skin 
flaps are undermined and the edges of the medial strip are approximated over a 
lOF or 12F catheter (larger if adult) yvitb a continuous Lembert-tj-pe suture of 
00000 plain catgut (fig. 7. .8). Special care is necessan- near the end to avoid 
tension on the suture line and possible subsequent retraction of the nmv meatus. 
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A midline incision is made in the scrotum and the skin is freed laterally iintil 
there is no dimpling at the penoscrotal junction (fig. 7, B). If it has been neces- 
saiy to construct new urethra from the middle of a bifid scrotum or from the 
perineum, a layer of deep scrotal tissue is interposed to cover the scrotal segment 
of the new channel. The penis is buried in the scrotmn with interrapted 0000 
chromic catgut sutures in the deep tissues (fig. 7, C) and continuous 00000 plain 
catgut in the subcuticular zone (fig. 7, D). 

Cecil diverts the urine by waj- of perineal urethrostomj\ This was employed 
during the second stage in our earliest cases but has been abandoned with no 
ill effects. The indwelling urethral catheter is anchored with the silk traction 
suture (fig. 7, D) unless the new urethra is of sufficient caliber to accomodate a 
self-retaining Folej’' catheter. Most catheters have been removed on the seventh 
postoperative day. 



Fig S. Two montlis after second stage. .4, child. B, young adult 

In 3 of our 19 cases, urine escaped from some point along the skin closure after 
removal of the catheter. In each instance the leaking ceased spontaneous!}’ dur¬ 
ing the following week. Cecil has informed us in a personal communication that 
he has had similar e.xperiences but has had no persistent fistulas. In one adult 
we even omitted the splinting catheter. Urine sprayed from both sides for several 
days but within 2 weeks it was passing solely from the meatus. The confusion and 
worry incident to this bold venture have deterred us from tr}dng it again. 

Release of the penis and urethra is easiest after at least 2 months have elap'^cd. 
Figure 8 shows the usual appearance at this time. 


THIRD ST.VGE 

Incisions are made lateral to the linear scam and are joined near the new meatus 
(fig. 9, -4). 4Ve have left a strip of scrotal skin attached to the penis on each si e 
but in most cases we have been able to remove these strips and effect a final clo¬ 
sure with penile skin only, providing the latter has been freed laterally. 

The urethra is identified easily by passing a filiform-tipped, woven catheter 
(fig. 9, B). Special precautions are taken to presen-e the integrity of the neu 
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urethra during the freeing but the dissection must be carried to the base of the 

penis (fig. 9, C). , - n n't 

The slrfn of the penis and scrotum is closed rrith fine tantalum -ware 

Catheter drainage is unnecessaiy. The sutures are removed after S days and there 
have been no late complications. Figm-es 10 and 11 show some of our results. 



Fig. 9. Third stage release of penis and ne«' urethra. A. incision in scrotal skin lateral 
to old scar. B. similar incision on opposite side joined distal to new meatus. Catheter in¬ 
serted for identification of urethra during dissection. C, freeing penis and urethra towards 
penoscrotal area. D. skin closed with fine wire sutures. Catheter is removed. 

In a few instances, our conservation of penile skin may necessitate later circum- 
cision. 

Small doses of antibiotics are given during each stage. All patients who have 
passed puberty also receive diethylstilbestrol to prevent erections during con¬ 
valescence. 

Table 1 summarizes 5 patients who had from 2 to 9 unsuccessful operations 
before this t.vpe of repair affected complete cure. One of these stiff had some 
chordee and required further straightening. 



Fig 10 4 and B, final results in 2 preschool patients Xote direction of urinarj strcrni 
C, preschool patient befoio first stage D, aftei third stage 



Fig 11. .1 and B. preschool patient 1, before first st ige B, .ifter third stage 
aoungadiilt C, after') pre\ lous failures t-till angulated, all urine jias-ed b> uai 
to left of midline D. after third stage 


C and D, 
of opening 
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Table 2 summarizes the 14 patients u'ho were spared such failures. One young 
adult required 2 operations for correction of his chordee. The hj-pospathas was 
penoscrotal in aU but 2 cases. All of the patients were cm-ed uith the Cecil opera- 
tion. 

Ten of our 19 patients were cured by the time they were 6 years of age. ihe 
others were ^-ictims of procrastination and misdirected efforts. 


T.iBi.E 1. Five failures after other types of urethroplasty 


\0 

VniBER 

OF 

PREXTOUS 

piAsncs 

EZSrtT 

CECIL OPER.\TIOV 

ACE 

WHEX 

CURED 

Straight 

Meatus 

Stage 1 

Stage 

2 

Stage 3 

1 

2 

ves 

penoscrotal 

not nec. 

1947 

2 mo. later 

6 

2_ 

2 

ves 

prox. shaft 

not nec. 

1947 

2 mo. later 

S 

3 

6 

ves 

midshaft 

not nec. 

1949 

2 mo. later 

16 

4 

9 

no 

penoscrotal 

194S 

1949 

2 mo. later 

21 

5 

4 

yes 

penoscrotal 

not nec. 

1949 

2 mo. later 

34 


Table 2. Fourteen patients without previous urethral surgery 


NO 

STR.UGSTEN'ING 

RESULT 

LOCATION or 

CECIL OPERAHON 

AGE 

.^ge 

Vear 

JI£.\TUS 

Stage 

2 

Stage 3 

CURED 

1 

3 

1946 

straight 

penoscrotal 

1947 

1 mo. later 

4 

2 

3 

1949 

straight 

penoscrotal 

1949 

4 mo. later 

4 

3 

2 

1948 

straight 

penoscrotal 

1950 

2 mo. later 

4 

4 

2 

1944 

straight 

penoscrotal 

1 1946 

2 mo. later 

5 

5 

1 - 

1944 

straight 1 

j penoscrotal 

1947 

2 mo. later 

5 

6 

4 

1946 

straight j 

penoscrotal 

1947 

1 mo. later 

0 

7 

4 

1947 

straight 

penoscrotal 

1947 

4 mo. later i 

0 

8 

4 

1949 

straight 

scrotal 

1950 

2 mo. later 

o 

9 

6 

1948 

straight 

penoscrotal 

1948 

2 mo. later 

6 

10 

6 

1943 

straight 

penoscrotal 

1947 

4 mo. later 

8 

11 

4 

1941 

straight 

prox. shaft 

1949 

10 mo. later 

13 

12 

11 

1945 

straight 

penoscrotal 

1946 

13 mo. later 

13 

13 

16 

1948 

straight 

penoscrotal 

1949 

4 mo. later 

17 

14 

26 

1946 

repeated 

1947 

penoscrotal 

1947 

1 mo. later 

27 


Five additional patients have had their chordee corrected but are stiU await¬ 
ing urethroplasties because all 5 are less than 4 years of age. One of these is of 
special interest since he was considered a girl at birth (fig. 12, A). There were 
scrotal sacs, an interposed recess that resembled vagina, a diminutive phallu^ 
and a large, hollow, red mass to the right of the anus that seemed to be a vestige 

of cloaca. The urethra opened deep in the vagina. A ceiwi.v or prostate could not 
be demonstrated. 

At 6 months of age the red mass was excised, the pelris was explored and no 
female organs were found. Biopsx- of the gonad in each scrotum revealed testic- 
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ular tissue. His name was changed and 1 year later the so-called vaginal 
mucosa vas used to constiuct urethra to the base of the small penis, after ■which 
the sciotums veie joined. The status of this child at 2 ^'^ears of age is shown in 
figure 12, B. 



Fig. 12. Male pseudohermaphrodite. 4, at birth. B, after excision of vestigial cloaca, 
construction of part of urethra and joining the 2 scrotums. 

SUJIM.A.RT 

Because of 1) the absence of postoperative fistulas, urethral hair, strictures and 
bizarre deformities, 2) the adaptability of the operation to patients of all ages, 
3) the precise number of necessary surgical procedures and 4) the consistently 
excellent functional results, tve urge more general utilization of the Cecil opera¬ 
tion for curing hj^pospadiacs before the}' start school. 

Mayo Clinic, Rochester, Minn. 
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DISCUSSIOK 

Dr. Doxald a. Charxock (Los Angeles, Calif.): Dr. Culp is to be commended 
for this report on his -n’ork with the trjdng problem of hjirospadias. Fifteen j-^ears 
of effort in this field should qualify him for a medal for bravery, above and be¬ 
yond the caU of duty. Dr. Culp is further to be commended for experimenting 
^vith the various methods of repair and finally deciding upon the one technique 
he thought most suitable and mastering this. Fourteen cases completed in 4 
years is a commendable record. 

I quite agree that mild hj'pospadias, without deformity, should not be tam¬ 
pered uith. I also agree that a thorough excision of the fibrous material which, 
in mv opinion, is the cause of the deformity of chordee, is the most important 
and often the most difficult step in curing hj'pospadias. I have no hesitation in 
repeating the correction step if chordee is still present. 

The skin defect in the shaft, resulting from this dissection, may be closed in 
several ways. In the Bucknall-Cecil operation a simple closure along the axis 
of the shaft is quite satisfactoi^y. "Where a Thievsch-Duplay tj-pe of procedure is 
being used to constiuct the urethral canal, a broader base is necessarj'. For this 
we use the prepuce as a hood thus securing a broad base for our construction of 
the urethra. 

With all respect to Dr. Daris, Dr. Benjamin and othei-s, who emploj*^ ingenious 
tube grafts in order to bring the urethra to the tip of the penis, we are quite con¬ 
tent to end the urethra at the level of the glans. W'e believe this gives a fimctional 
penis uithout danger of stricture foimation. 

Dr. Cecil’s operation is excellent. It is much safer than the Thiersch-Duplay 
tj-pes of procedm-es. We have been using the latter over a period of years in an 
attempt to evaluate this tj-pe of closm-e. As Dr. Culp has pointed out, the Om- 
bredanne operation is not smgically coraect. 

It is my opinion that whatever tj-pe of operation is used, it should be done in 
definite steps with sufficient time between each step to insure healing and soften¬ 
ing of the tissue. Several months between each step is necessarj^ to allow the 
penile skin to properly heal. 

I har-e never been impressed with the necessity of completing the operation at 
an early age. I believe the straightening step should be done before school age. 
The constmction of the urethra should be completed before puberty. In the boy 
of 8 or 10, we get much better cooperation. At this age the skin is easier to han¬ 
dle. Wore of it is present. I still believe we are able to cut a better garment if 
we have more cloth. 

I believe that the angle of psychic trauma has been much overemphasized. 
Much of this problem comes from the mothers. I find them cooperative when they 
understand the program. I always ex-plain the entire problem fully to the parents 
We teach our boys to stand up to void after the fimt stage. If they have any 
trouble ^vith their little friends, we teach them to lead with their left. 

Drs. Johx a. Bexj.\uix- .\xd Forest Youxg (Rochester, X. y.); We should 


275 



276 


DISCUSSION 


like to present our study and experience irith a 2-stage procedure, one to correct 
chordee and one to reconstmct the urethra in 32 cases, ivhich started 9 years ago. 
The chordee has been corrected in 32 cases, and the urethral reconstmction has 
been completed in 25, of which 17 left the hospital healed. But what we believe 
is more significant is that the last 9 consecutive cases, in the group of 17, left the 
hospital completelj^ healed and urination was veiy satisfactory. Hence there is 
good reason to believe that our procedure for urethral reconstruction, the basic 
principles of which were introduced by NoveHpsgerand in 1897, is standardized 
to the extent that it can be depended upon to 5 ueld veiy satisfactory resiilts. 

We would like to stress the following points in regard to the procedure: 

1) Use for any degree of hypospadias, recommending Ombrddanne procedure 
for minor degrees of h 3 ^pospadias. 

2) Place the urethral orifice off to one side of midline at the time the chordee 
is corrected about 1 j^ear of age. 

3) Reconstruct the urethra with a free inlaj' skin graft about 2 to 3 years of 
age. Before the urethra is anastomosed to the graft cut off the part of the urethra, 
that is dilated or traumatized. Two laj'er closure (subcutaneous tissues and 
skin) at site of anastomosis with intemipted 0000 chromic catgut. 

Some advantages of this procedure are: a) two stages; one to correct chordee 
and one to reconstmct urethra in preschool age children; b) urethra opens in 
glans; c) lack of hair; d) lack of multiple fistulas; e) erections no problem; 
f) minimal number of urethral dilatations; g) surgical procedures and hospital 
stay are for short periods of time. 

Dr. Harry M. Spence (Dallas, Texas): I want to emphasize what Dr. Culp 
said about the most important part of the whole job being correcting the chordee. 
That is the sine qua non of getting a good looking, functional penis. I have tried 
the simple operation of just dirdding transversel}’’ the fibrous bands which repre¬ 
sent the mdimentaiy corpus spongiosum, and closing the incision longitudinall.v, 
and it has not woi'ked well in my hands. I har'e tided the more extensive proce¬ 
dure of Cabot that he showed and it works better, but I do not think it is quite so 
good as the waj' that Dr. Xesbit has devised for straightening the chordee. I 
would like to show some slides of that, please. 

(Slide) This is a 12-j’ear old boj', and shows the defoiTniU’. He had not been 
circumcised. One cannot use this technique if the patient has been circumcised. 

(Slide) Here a circular incision is made just proximal to the corona, completclj 
around the penis, and the skin is denuded entireh' along the entire penile .shaft. 

I carrj’^ this incision completeh' down to the corpora cavernosa. 

(Slide) Here j’ou see how complete^' the penile shaft has been denuded. 

The next thing is to develop the two laj'crs of natural foreskin into a .single 
laj'er and bring the glans through a button-hole in the single sheet of tissue. 

(Slide) This has been done there. The little area down below represents t lO 
original incision being closed transverseh' and the buttonhole sutured back of t ic 
glans. 

I leave a catheter in for a couple of daj’s, although it is not essential. 

As for the bleeding of this operation, as someone .«aid about the retropu nc 
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operation, the sooner you learn to disregard it, the better you will get along. 
'\^^^en I get through, I put on a pressure dressing. 

(Slide) This is the first dressing after approximately a week. Notice the abun¬ 
dance of hair-free, pliable skin that is available for any type of operation you want 
to do later on; (slide) and there it is 6 months later, just before starting the second 
stage. I thinlc you will agree that he has come a long way. 

I will not describe the second stage that we do. It is essentially the original 
Duplay technique, using stainless steel wire suture. 

Dr. Robert Moran (Washington, D. C.): I feel that it is a great honor to be 
allowed to speak before this distinguished gathering. Not being a urologist, you 
will have to bear with me. 

I have come into these cases accidentally, and I want to congratulate Dr. 
Culp on his wonderful results. 

In doing these operations, after the patients hai-e been operated on several 
times, knowing the poor results on this type of procedure, we have had to shift 
to many types of operations. In the first group of cases, where we get the patients 
before surgeiy has been done, and ivhere the chordee is marked, I have added 
one little step: I have placed the tip of the penis under the abdominal wall. I 
have had six of these cases and the}'^ have overcorrected the deformity. None of 
them have had anj' complaints and none have reached the masturbation age or 
any age where trouble might result. 

There is one point I would like to make that may fit in with Dr. Culp’s opera¬ 
tion. I believe that in all plastic procedures, we should aA'oid a straight suture 
line. A straight suture line will always contract and, in two pedicle flaps recently, 
I found, by a little shift and having a spiral tjqie of incision or a spiral tjqie of 
wound, we do away with any longitudinal contraction. 

I may be able to show it with a diagram. I have used two blades on a knife 
and we can gauge and separate the blades at anj' distance we want, from 1 to 
2, to 2^ cm. This being the urethra (the diagram does not show clearly what I 
want to convey), we have a spiral curve, like a snake’s tail, and when we turn 
those over, either catheter or free, we have a spiral incision, and in none of the 
cases, other than in the urethra, have I had any contraction at all. 

I hai^e 2 cases in which I am going to try this. iVe can do the second and third 
steps, according to Dr. Culp, and then even have a spiral or curved incision. 

In the free graft, I also thinlc instead of having a straight line where the suture 
is brought together, if you have that spiral, I am positive, in doing that tjqie of 
buried graft, that we do get contracture along the suture line. 

Dr. Ormond S. Culp (Detroit, Mich.); It is a foregone conclusion that some¬ 
where in the audience is a champion of practically eveiy tjqie of operation that 
has ei'er been reported, otherwise, the procedures wouldn’t be in the literature. 
I still claim that, sooner or later, we will all revert to as simple an operation as 
possible, and I think Dr. Cecil has paved the waj" for that. 

If we are going to correct these hypospadiacs early in life, we might as well do 
It before the patients start to school rather than at some later age. 

I have two objections to Dr. Benjamin’s work. In the initial report there were 
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fistulas in 11 of the total 16 cases. I hope he doesn’t have any more, but I think 
this type of operation is destined to be fraught with an undesirablj' high incidence 
of fistula. 

With due respect to Dr. Moran, second objection is that the operation is 
being done the plastic surgeons and not bj’^ urologists. 

Dr. Spence has been impressed b 3 ’' the Nesbit operation for straightening. So 
have I. Manj" 3 mars ago Dr. Creevy said if 3 mu simpl 3 " remove all scar tissue, 
you can redeplo 3 ’^ the skin an 3 ’' wa 3 ’^ 3 mu wish. The more complicated redeploy¬ 
ments of the skin are scarcel 3 ’' necessar 3 ’^ if the patient hasn’t been circumcised. 
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HYPOSPADIAS; A CONCEPT OF TREATMENT 
HOWARD B. MAYS 

From the Department of Urology, University of Maryland School of Medicine, 

Baltimore, Md. 

The development of a concept of treatment for the more serious degrees of 
hjT)ospadias directed toward elimination of the common complications requires 
a basic knowledge of standardized procedures. About such an often discussed 
subject there can be little that is entirelj^ new. Even the uninitiated must realize 
however that the vast number of reports is but an indication of continued inade- 
quaejr. 

The historical record has been amplj"^ reviewed bj'^ Cecil and others udth the 
proper assignment of initial credit for the generally standardized treatment 
methods. A survey of the extensive literature amply indicates that verj^ few if 
any technical ideas appear to have been left untried. The inference that any 
conception of operative procedure ma}'^ be considered entirely new is apt to 
prove erroneous. 

Having the not uncommon experience of producing a number of often pai-- 
tially satisfactory I'esults an attempt rvas made to analyze the difficulties en¬ 
countered. A deliberate effort was made through a series of sketches and models 
to overcome these problems. Previous efforts directed toward correction of 
chordee often suffered from a too timid and limited approach. The length of 
the urethra produced seldom seemed completely adequate and rarely equalled 
expectations. Fistula foimation, particular!}" in lesions of advanced degree, has 
always been an annoying problem. Alaintenance of adequate drainage despite 
the method used occasionally fails when most needed. 

Numerous versions of hypospadias treatment successfully utilize the prepuce 
in various ingenious ways. The principle of a urethra formed in part by prepu¬ 
tial tissue was deHsed by I^an Hook in 1896. Among the numerous variations 
the reports of Alayo, Russell, Donnet, Davis, Kieffer, and others clearly indicate 
the variety of means afforded by the use of this tissue. Its use does not, as sug¬ 
gested by Cecil in his exhaustive survey, appear to particularly complicate the 
problem. Preputial skin when properly utilized proves quite elastic and pliable. 
This has been demonstrated in the author’s method of treating epispadias in 
which the prepuce adequately supplied tissue for the entire urethra without 
tension. 

Correction of chordee when severe has not previously been entirely satisfac- 
toiy and the decision was reached that complete or nearly complete denudation 
of the penis was necessaiy in many instances for release of constriction. Use of 
preputial tissue with a rearrangement of penile integument, in a manner similar 
to that reported by Nesbit, seems logical. 

The problem of adequate continuous diversion of urine has been given careful 
consideration. Either perineal or suprapubic di-ainage is adequate, provided func¬ 
tion continues. Obstruction may occur however at the most inopportune time 
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as the result of amorphous deposits despite considered proph3dactic measures. 
Not infrequent is the experience of a tube forciblj’- removed hj' the patient or 
careless attendant. Though replacement is often onh’’ an annojdng problem, con¬ 
siderable damage maj^ have resulted in the interim. The employment of a neph- 
rostomj’' tube with attached nonperforated ureteral extension seems logical. Such 
a catheter provides ample drainage in addition to a mold about vhicli the 
urethra maj’’ be constructed. Should the occasion arise, irrigation or two wav 
drainage maj^ be instituted thus serving the purpose, as suggested bj' Cecil, of 
combined abdominal and pei’ineal drainage. In addition this apparatus serves 
as an easj^ means of introducing a new catheter should the need arise. 

In most accepted procedures for advanced degrees of hj'pospadias, constriction 
at the penoscrotal juncture is apt to occur resulting in fistula or stricture. Such 
a possibilit}'’ maj* be overcome bj"^ use of parallel incisions thi-ough skin and 
fascia. 


METHOD 

The method e\'oIved has been used in varju'ng grades of hj'pospadias, cliiefly 
in advanced penile and penoscrotal t3q)es, but appears to have advantages appli¬ 
cable to an3'' degree of deformit3^ In the more advanced conditions the two stage 
procedure is generall3’- advisable. The first stage invoh-es the release of chordeo, 
formation of the glanular urethra and provision for very ample tissue for the 
subsequent emplo3TOent of the Thiersch-Dupla3’' technique or other desirable 
method. Of essential impoitance in correction of chordee is a r'er3’ bold approacli 
and the method emplo3md requires a nearl3" complete denudation of the penis 
with an almost total rearrangement of integument which is made possible i)y 
the use of a pedicle flap dermloped from the pj'epuce. This simultaneous^' allows 
formation of the glanular urethra and abundant tissue for the subsequent for¬ 
mation of the penile urethra. Length of flap obtained has been sufficient in 
all instances of penile lesion and most cases of scrotal h3'pospadias. 

Careful preparation of the operative site is important. In recent cases deter¬ 
gent surgical soap preparation has been used with apparenth' good results and 
appears to have advantages o\'er more irritating preparations especialfv in the 
ver3' 3'oung. With the penis extended the initial incision is begun at the urethral 
orifice and extended in the form of a narrow 'i'-shapccl wedge to a position 
immodiatel3' proximal to the glans. A wedge of skin and the underlying intcr- 
cavcrnosal septum is deepb' and widel3' excised sufficient in degree to allow a 
maximum of unrestricted extension of the penis (fig. 1 ). This is generalh' not 
completeh’ satisfactorv for the correction of chordee. Therefore a skin incision 
is carried around the corona leaving a narrow margin of penile shaft skin attached 
to the glans. Bold denudation of the penis is then carried out b 3 ’ blunt di.sscction 
with due respect to the vascular supph', .separating the skin from the underlying 
fascia. Thus one large hood like flap is formeel attached onh' about the proxinia 
portion of the penis but vaiying according to the need determined Iw the degiee 
of initial deformit3'. This procedure is similar in some rc.spccts to the niethoi 
de.-^cribed Iw Xe.-^bit and others and is important if complete correction of chon cc 
is to be obtained (fig. 2 ). 
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The double layered prepuce is placed under tension and is 
to established principle by incising along the lateral borders beginning at the 
pre^ous penile encircling incision (fig. 2 ). Detailed attention to the maintenance 
of all possible blood supply is mandatory. Of essential importance is an under- 
ind£g that the resultant flap is quite elastic and ivill afford “ore 

useful integument then might be anticipated. An estimate is then made of the 
skin required to cover the dorsum of the perns mthout undue tension and jet 



Fig. 1. a, line of initial incision. S, wedge of skin and intercavernosal septum is deeply 
excised. C, incision extended around corona with a short cuff of skin remaining attached 
to glans. 


afford a maximum length of flap for other purposes. A transverse incision is made 
at this determined point sufficiently wide to allow the glans to be drawn through. 
A trap door type flap is then formed by two lateral incisions e.xtending from the 
transverse incision distally and sufficient in length to proxude for subsequent 
formation of the glanular urethra. The length of this structure should be pre¬ 
determined by measurement and long enough to extend eventually beyond the 
tip of the penis. Thus the base of this secondarx’ pedicle flap is located distally 
and worthy of emphasis is the fact that slough of this tissue has not been en¬ 
countered (fig. 2 ). 

The glans is pierced from a pro.ximal position xx’ell between the partially 
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as the result of amorphous deposits despite considered prophylactic measuros. 
Not infrequent is the experience of a tube forciblj’’ removed by the patient or 
careless attendant. Though replacement is often onh" an annojdng problem, con¬ 
siderable damage may have resulted in the interim. The employment of a neph¬ 
rostomy tube with attached nonperforated ureteral extension seems logical. Sucli 
a catheter provides ample drainage in addition to a mold about which the 
urethra may be constructed. Should the occasion arise, irrigation or two way 
drainage may be instituted thus serving the purpose, as suggested b}' Cecil, of 
combined abdominal and perineal drainage. In addition this apparatus serves 
as an easy means of introducing a new catheter should the need arise. 

In most accepted procedures for advanced degrees of hypospadias, constriction 
at the penoscrotal juncture is apt to occur resulting in fistula or stricture. Such 
a possibility maj' be overcome bj'^ use of parallel incisions through skin and 
fascia. 


METHOD 

The method e^’olved has been used in varying grades of h3'pospadias, chiefly 
in adr-anced penile and penoscrotal types, but appears to liar'e advantages appli¬ 
cable to an}'- degree of deformit3^ In the more advanced conditions the two stage 
procedure is generall3’’ adrdsable. The first stage in^'olves the release of chordeo, 
fonnation of the glanular urethra and provision for ^'ely ample tissue for the 
subsequent emplo3"ment of the Thiersch-Dupla3' technique or other desirable 
method. Of essential importance in correction of chordee is a ver3" bold approach 
and the method emplo3'^ed requires a nearl3" complete denudation of the penis 
with an almost total rearrangement of integument which is made possible by 
the use of a pedicle flap developed from the prepuce. This simultaneously allows 
fonnation of the glanvdar urethra and abundant tissue for the subsequent for¬ 
mation of the penile urethra. Length of flap obtained has been sufficient in 
all instances of penile lesion and most cases of scrotal Itypospadias. 

Careful preparation of the operative site is important. In recent cases deter¬ 
gent surgical soap preparation has been used with apparenth' good results and 
appears to have advantages over more irritating preparations especial^’ in the 
vciy 3'oung. With the penis extended the initial incision is begun at the uretlual 
orifice and extended in the form of a narrow t'-shaped wedge to a position 
immediateb^ proximal to the glans. A wedge of skin and the underh’ing intcr- 
ca\’ernosal septum is deepb^ and wide^v e.xcised sufficient in degree to allov a 
maximum of unrestricted e.xtension of the penis (fig. 1 ). This is generalh' not 
completeb' satisfactor3' for the correction of chordee. Therefore a skin incision 
is carried around the corona leaving a narrow margin of penile shaft skin attache 
to the glans. Bold denudation of the penis is then carried out b3' blunt di.s.section 
with due respect to the vascular supph-, separating the skin from the underlyng 
fascia. Thus one largo hood like flap is formed attached onbv about the proxima 
portion of the penis but varying according to the need determined by the degree 
of initial deformit 3 '. This procedure is similar in some respects to the met io(^ 
dc.scribcd 1 ) 3 ' Nesbit and others and is important if complete correction of chon ce 
is to be obtained (fig. 2 ). 



281 


hypospadias: a concept op treatment 


The double layeied piepuce is placed under tension and is separated according 
to established principle by incising along the lateial boideis beginning 
preidous penile enciicling incision (fig. 2 ). Detailed attention to the maintenance 
oi all possible blood supply is mandatorjA Of essential importance is an un er- 
standing that the resultant flap is quite elastic and will afford considerably moie 
useful integument then might be anticipated. An estimate is then made of the 
skin required to cover the dorsum of the penis without undue tension and yet 



Fig 1 A, line of initial incision S, nedge of skin and intercavernosal septum is deep! 3 ’ 
excised 0, incision extended around corona with a short cuff of skin remaining attached 
to glans 


afford a maximum length of flap for other purposes A transverse incision is made 
at this determined point sufficient^ wide to allow the glans to be draivu through. 
A trap door type flap is then formed by two lateral incisions extending from the 
transverse incision distall}' and sufficient in length to provide for subsequent 
formation of the glaniilar urethra The length of this structuie should be pre¬ 
determined by measurement and long enough to extend eventually beyond the 
tip of the penis. Thus the base of this secondaiy pedicle flap is located distally 
and worthy of emphasis is the fact that slough of this tissue has not been en¬ 
countered (fig. 2 ), 

The glans is pierced from a proximal position xvell between the partially 
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separated cavernosal bodies to the nomial and desired position at the tip of the 
glans. This canal should be enlarged bj"- the use of a hemostat to provide xen- 
ample space for the subsequent passage of the epithelial tube forming the glanii- 
lar urethra. Subsequent constriction of the urethra at this point has not been 
encountered and is not a detrimental factor. The glans is drami through the 
three sided flap incision and the distal portion of the urethra is formed by 



Fig. 2. .1, development of elastic single layered preputial flap. B, forniatmn of trap door- 
flap to bo used for glanular urethra. Penile shaft is extensively denuded. C, dcvelopmcn 
of glans tunnel. 


approximating the edges of the flap meticulously tvith interrupted suture* of 
0000 or 00000 chromic atraumatic catgut. A short rubber tube serves as a mold 
which may vaiy in size according to the patient’s age yet small enough in caliber 
to be freeh' movable and without exertion of pressure on the newly formed tire- 
thra. Tlie pedunculated tube is then drawn through the glanular canal to a 
position extending slightly be^'ond the tip of the glans. Two fixation .suture* arc 
used to anchor the urethra in place at the tip of the glans (fig. 3 ). 
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The penis partially denuded by the process of correction of chordee is then 
covered udth tL remainder of the dorsally derived flap wluch is loosely redesi^e 
according to the need. In lesser degrees of penile deformity there is far moi-«than 
ample tissue available and there has been sufficient P^-'^P'^tiaI skin to reachjhe 
urethral orifice in the majority of scrotal hj^pospadias cases (fig. )- - 

tissue is excised according to the apparent requirement but without particular 



Fig 3. A, preputial flap drawn over glans. B, secondary glanular urethra flap developed 
as a tube and drawn through prepared tunnel. C, extended denuded penis covered looselv 
hi appro.ximating elastic flap to retracted penile skin. D, completed first stage. 

regard to appearance and ivithout sacrifice of possible subsequently needed 
tissue. Worthy of note is the fact that the large flap completely surrounds the 
distal portion of the penis and foims the majoritj^ of the ventral covering. Spe¬ 
cific efforts should be made to protdde an appreciable degi-ee of redimdant tissue 
at the point immediately adjacent to the urethra in cases of penile or scrotal 
h3'pospadias. Absorbable suture material is used for all skin approximation 
particularly in young children. Two stay sutures through the glans and the ab¬ 
dominal skin are used to exAend the penis over the sxunphysis. A urethral catheter 
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of appropriate size is inserted and a verj-- light dressing applied. In most instances 
an ice cap has been used intermittently for the first 24 hours for the purpose of 
reducing edema and bleeding. In some instances a dry occlusion dressing lias 
been applied but apparently the best results have been obtained by the use of a 
loose dressing which serves to keep the operative site reasonably clean and is 
readil 3 " changable. Both antibiotic and chemotherapeutic agents have been used 



Fig. 4. .1, line of incision for second stage. Deep intercavcrnosal groove i.s demonstra 
ted. B and C, formation of penile urethra and closure. 

empiricalh'. Eestraint of most children appeai-s necessaiy for one or two da}» 
and in general the catheters are removed between the fourth and seventh daj. 

After an appropriate inter\'al, which has varied between 2 and G months, tlie 
second stage maj’ be done. At this time a well defined gutter maj' be palpab e 
under the veiy redundant ventral covering (fig. 4). The urethral canal througi 
the glans has remained patent in each instance and stricture formation ha.« no 
been encountered. In the majorit.v of instances diversion of the urinan’ stream 




hypospadias; a COAXEPT of TREAXilEAT 


285 


has been deemed admsable. Either suprapubic or penneal means be used 
and either seems preferable to the use of a ui-ethral catheter only as failure of 
proper function may too often prove disastrous. Despite all precautions directed 
L-ard elimination of anticipated difficulties on occasion both suprapubic and 
perineal drainage have proved disappointing. Obstniction, despite adequate 
prophylactic measures and careful obseixation, has been a common experience 
as vi-eil as the inadvertent or forceful premature removal of the di-ainage tube. 
An alternate method vas devised which involves the use of a nephi’ostomy tj-pe 
tube such as the one demsed by Alclver and others but irtthout perforation in 



Fig 5 .1. tension releasing incisions at penoscrotal juncture, through skin and fascia 
as required, as .aid ag.ainst hstula formation B, sagittal section shomng combination cys- 
tostomy and urethral catheter in position suggested as alternate method of drainage ' 

the ureteral portion. Either the balloon or mushroom tj-pe may be used (fig. 5). 
Such a tube provides ample suprapubic drainage and the distal portion serves 
as a form for the newly constructed urethra. In addition it provides a means 
for irrigation sliould catlieter obstruction occur. This method may serve the 
same purpose a« combined suprapubic and perineal drainage as described by 
Cecil; however in the majority of instances we have placed a tie about the ure¬ 
thral portion of the catheter. Though not encountered in this series, one might 
conceivably wish to pass further urethral instruments and if such is desired 
attachment may be made and the catheter or instrument drawn through^ the 
urethra upon the lemoval of the suprapubic tube with a minimum of trauma 
The method of insertion is as simple as a perineal urethrostomy. A <:maU 
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catheter or filiform is inserted through the urethra after the establislunent of a 
very small cystostomj'’ incision. This instrument is secured and dravTi through 
the cystostomy wound and tied or sutured to the tip of the nephrostomy type 
tube which is then dravm through the urethra from above. Care must be taken 
to insure that the balloon or expanded portion of the catheter fits snuglj’ at the 
vesical outlet. The cystostom}’’ tube is then fixed in position by suture to the 
abdominal wall thus preventing undue motion of the urethral portion while 
serving its subsequent role. 

In each instance the broad ventral pedicle flap previouslj’^ formed at the firet 
stage has been found to have a very ample blood supply and to be surprisingly 
redundant and amenable to the formation of the penile urethra. The formation 
of the remaining ui'ethra has been generally executed along the lines of the 
Thiersch-Duplay method with but slight modification and closure being accom¬ 
plished by the use of verj’- closelj'^ spaced interrupted 0000 atraumatic catgut 
sutures (fig. 4). Notable is the fact that there is more than ample tissue available 
to carry out this procedure without tension with the possible exception of the 
area immediately at the site of the original urethral orifice, ’t^’er}'- particular and 
careful emphasis should be placed on closure at this position and constriction 
with tension which is apt to occur must be avoided. The skin should be carefully 
freed from urethral attachment in the area. Lateral incisions at this possible 
point of constriction may be used to overcome the possible complication of fis¬ 
tula formation in a manner often employed in plastic surgerj". The incisions may 
be carried through the skin and as deemed ad\dsable into the fascia if the latter 
seems a constricting factor. This maneuver allows loose approximation of the 
integument at the juncture of the newly formed urethra and the original orifice. 
Thus tension which may be evident at the time of operation is overcome (fig. o). 
Since edema may develop, particularly in this area, anticipation of such a com¬ 
plication may reduce the tendency to subsequent fistula formation. Only a brief 
period is required for epithelization of the resultant elliptical defect thus created 
on either side of the midline. This maneuver seems a simple and ample safeguard 


against the difficulties commonly e.xperienced in most types of correction. 

Stay sutures are placed in the glans and the penis is maintained in dorsifle.xion 
by a small gauze bolster and secured loosel}' to the abdominal wall. A light 
gauze dressing onl 3 " is used and in some instances an ice cap has been applied 
intermittently for the first 24 hours as an aid in the prevention of edema and a 
control for bleeding should such occur. The younger patients are restrained for 
a brief period and the need for careful observation and nursing attention is 
emphasized. Periodic urinarj' pH determination maj’’ prove quite helpful in the 
prevention of catheter obstraction but if adequate metabolic balance is main¬ 
tained such is not likeH to occur. The period of catheter drainage is a matter o 


choice but has been maintained for an average of 7 to 10 daj^s. 


SUMMARY 

A concept of the treatment of hj'pospadias has been presented which upon 
proper execution eliminates the more common complications. Free use is mac 
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of accepted principles and modes of treatment. The method described is particu¬ 
larly apphcable in treatment of penile and scrotal hj'pospadias. Repeated clinical 
applications have proved satisfactory. Cosmetic and functional results have 
been good. 

713 X. Charles St., Baltimore 1, Md. 
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ALLERGIC GRANULOMAS OF THE PROSTATE GLAND 

M. M. MELICOW 

From the Squier hrological Clinic, Columbia Univcrsity-Presbylerian 
Hospital, Ncio York, jV. Y. 

This is the first report of allergic granulomas of the prostate gland. The patient 
had been suffering from asthma for about one j’^ear. Radiographs of the lungs, 
taken on admission to the Presb 3 ’terian Hospital, revealed shadows that were 
suggestive of tuberculosis. A sudden enlargement of the prostate gland induced 
sjTnptoms of bladder neck obstmction. It was necessary, therefore, to remove 
the gland; this was done bj*^ the suprapubic route. Sections of the operatir-e speci¬ 
men showed an unusual lesion which was diagnosed as “allergic granulomas of 
the prostate gland.” Because of this finding, the patient’s status was re-evaluated, 
and he was placed in that group of patients in whom asthma, combined with a 
pronounced blood eosinophilia, eosinophilic infiltrations in the lungs, scattered 
allergic granulomas, with or without necrotizing arteritis (periarteritis nodosa), 
were manifestations of a complex diffuse vascular allergjn The subsequent clini¬ 
cal course and autopsi' findings cor-roborated the diagnosis of allergic granulomas 
of the prostate gland and of the inference that the prostate was part of a consti¬ 
tutional dyscrasia. 

In March 1948, S. H., No. 9101864, a white married man, aged 62, was ad¬ 
mitted to the Presbj'terian Ho.spital, because of fr-equent attacks of asthma of 
13 months’ duration. The attacks were preceded bj" a “cold” that had lasted for 
6 months, during which time he suffered a pr-ofuse nasal discharge. Radiographs 
of the sinuses revealed “no significant change.” An electi’ocardiograph, taken 2 
j^ears prior to his admission to the hospital, was said to be nor-mal. In the last 
6 months, however-, the patient developed dj’spnea, for- which digitalis was pre¬ 
scribed. The asthma and the accompanj-ing cough increased in ser-erltj' in the 
last month. There wet-e the usual childhood diseases, including pneumonia. 
Appendectom 3 Mvas per-formed in 1918; her-niotom 3 -, in 1941. The hernia recut-ied. 
He was married for 35 3 'ears, and his wife and 3 children were li^'ing and well. 

On admission, the patient weighed 170 pounds; he had lost 12 pounds in 4 
weeks. He was modcratel 3 - ch-spneic. Ther-e was some pol 3 'poid thickening of the 
right turbinate and the throat revealed excess h-mphoid tis.sue. The heai’t va.*- 
regular, and inconstant sibilant r-ales wer-e heard in the lungs. The blood pic.«suic 
was 160/108. A; was louder than P 2 . The venous pr-essur-e was 4.5 mm., .«aline 
(50, 45, 45); a No. 19 needle was used. Skin tests revealed sensitivit 3 ' to spinach, 
lobster, celer- 3 ' and powder. Radiogt-aphs of the chest (344622), taken on March 
8 , 1948, revealed small shadows of calcium densit 3 ' in the left upper lung fick, 
which were interpr-cted as “healed tuberculosis.” The hcai-t was .slightfv enlarge . 
The sedimentation r-ate was 25 mm., hemoglobin 15.5 gm., r-ed blood cell.'-- "cre 
5,300,000; white blood cells wcr-c 14,.500, neutrophiles 51, cosinoplnlcs 26, l\'mp 10 - 
C 3 'tes 17, and monoc 3 -tcs 6 . Broncho.scop 3 ’: An 8 mm. br oncho.'copc was in-'-'’ri|’‘ 
and the entire trachcobr-onchial tree was found to be markedh' thickened, rc 
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Carina was in the noimal position, but appeared widened and the spure dining 
the bronchi of the right middle lobes were thickened. There was much a\-udate 
in the left main bronchus, and thickening of the mucous membrane of the left 
lower branch. The bronchial secretions were wateiy and no growth was obtained, 
though the culture of gauze pad containing mucus from the lower left bronchus 
neld'k H. influenza. The sputum showed clumps of pus and a pronounced in¬ 
crease in eosinophiles. The culture revealed Streptococcus liridans, diphtheroids 
and gram-negative diplococci. The abdomen was soft and nontender and there 
were no masses. A right indirect inguinal recurrent hernia was present. The 
prostalc was soft and not enlarged. The urine showed no albumin or glucose and the 



Fig. 1. Excretory urogram. 40 mmute Wm, Note large filling defect in bladder shadow 
due to prostatic intrusion. 

microscopic e.xamination was negative. The patient was given penicillin aerosol 
with negative pressme: a salt free diet and ammonium chloride were prescribed. 
The nasal secretions diminished, but the asthma peraisted. 

The patient was re-admitted 11 months later (Febinarj- 1949) because of 
severe wheezing and cough. He had lost over 50 pounds. He complained of sudden 
onset of frequency, dysuria and nocturia. Digital palpation of the prostate, rec- 
tally, showed it to be considerably enlarged and firm. A repeat bronchoscopv re¬ 
vealed much tenaceous thick mucus. There was an eosinophiha of 15 per cent 
The urine showed a specific gramty of 1.012, albumin 2 plus, glucose neimtive 
and mmierous red and white blood cells. The serum acid phosphatase t4s 2.1 
mg. per cent Bodansky units. The blood pressure was 170 TlO. Radio<rraphs of 
the urinarx- tract (552.3G) revealed normal renal outlines. Rvereton- urograms 
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(at 10, 40, and /5 minutes) revealed good exci'etion and concentration of the 
d 3 "e by both kidneys. The pelves and calj'ces appeared normal. Both sides emj)- 
tied well. The bladder outline showed a marked elevation consistent with a 
iremendous prostatic enlargement (fig. 1). A post voiding c 3 ^stogram showed con¬ 
siderable retention of the d 3 'e and a residual of 400 cc was obtained on post 
voiding catheterization. C 3 'stoscop 3 '’ showed a markedl 3 ’’ trabeculated bladder, 
and an intrusion b 3 ’' an enlarged prostate. A “rough spot” was seen on the floor, 



just above the trigone, which did not resemble tumor. On Februaiy 21, IfllA- 
Dr. J. Lattimer performed a .suprapubic prostatectom 3 ’. 

PathoIog 3 ’ report, GU SS4S (Dr. Melicow): The gross specimen con.«i.‘^tcd o 
one lobe of the prostate measuring 3.5 In' 2.5 In' 2 cm. and two otlier smaller 
irregular pieces of prostatic tissue. Their total weight was 14 gm. All vcic o 

even, firm consistenc 3 ' and on section, revealed a homogeneous 3'ellow-whitesiir 

face studded with small firm nodules. There was no gross evidence of malignancy. 

Microscopic: In addition to the picture of benign hy'pcrtropln' of the pro'tatc 
gland the sections showed scattered irregular deeply pint: slaimiig areas that acre 
gramdomatous in appearance, (fig. 2). A few giant cells were seen, but other stig 
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mata of tuberculosis were lacking. The high power revealed that the reddish areas 
were-composed of disintegrated connective tissue fibres suiTounded bj' an in¬ 
tense eosinophilic infiltration (fig. 3). Some round cells, plasma cells and Ijunpho- 
cjdes were also present. Parts of the tortuous wall and lumen of a small blood 



Vtc- ^ j t , —- —- « -_ 

pre.s,it'il4rbV”s,'’h4h%'TOr ■“>' m 

vessel were seen. The intima was thickened and ftio mo 7 - 

ated. A pronounced eosinophilic infiltration was presenffr^r’^^”'’ 
lergic granulomas of the prostate gland. Present (fig. 4). Djagnosis: Al- 

The postoperati\-e course wa<! miA-od n, j 
hiccough. The patient was discharged on)V 

given isuprel, to be used in neubliz^r and aminoTn'^^'f Postoperative day, 
attacks. ammophylhn, for relief of asthmatic 
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He returned to the medical ward because of exacerbation of the attacks of 
asthma. On March 28, 1949, a radiograph of the chest (fig. 5, A) revealed a 
shadow in the left upper lung field at the level of the second rib, which was not 
seen in the pre^dous film and was suggestive of a localized area of pneumonitis, 
possiblj" hiherciiloiis in origin. Smears of sputum (Ziehl-Neelsen), were negative 
for acid-fast organisms. A Petragnnai culture was also negati^•e. Two 24 hour 
specimens of concentrated sputum were negative for acidfast bacilli. A guinea 



Fig. -t High power view (X -120) of section of prost.itic vein showing intimiil prolifer¬ 
ation. Perivascular infiltration contained many eosinophiles 

pig, inoculated with sputum, showed no evidence of tuijerculosis at subsequent 
autop.sy. The eosinophiles rose to 37 per cent. Another mdiograph of the elicA 
(fig. o, B), taken on April 18, 1949, showed a remarkaide clearing of the Ic t 
apical density. This relatively rapid change a.ssociatcd wifii the history of asthma, 
eosinophilia and particularly with the pathological finding of allergic granuloma^ 
in the prostate gland suggested that the lung le.sions were either .‘-mall infaiet' or 
eosinophilic infiltrations (LofFler sjTidromc). . . 

Following his discharge from the Presbyterian Hospital, the patient continuer 
to sufTcr from loss of weight, diarrhea and asthma. On .June 2. 1919, he va'- .•< 
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mitted to the Montefiore Hospital ivhere the large right indirect inguinal heima 
^Yhich Avas causing pain was operated on. He was allowed up ^vithin 4 iveeks. 
The asthma, in the interim, increased in severity. The blood eosinophiles ranpd 
from 2 to 36 per cent. The patient developed abdominal cramp and diarrhea 
Barium enemas revealed “inflammatorj^ lesions of the recto-sigmoid”. Three 
sigmoidoscopies with biopsy revealed “inflammation”. Bilateral edema appeared 
in the lower extremities and it was noted that the patient had thrombophlebitis. 
He received dicumarol but shortly developed heroatemesis and melanotic stools. 
The prothombin time was 24/59 seconds (control 13/25 seconds). He nas gii'^en 
whole plasma, blood plasma and 72 mg. vitamin K. The sclerae became icteric. 
Left lower lobe bronchopneumonia with pleural effusion dei’eloped. The temper¬ 
ature rose to 103 F, and there was a marked exacerbation of the asthma. The 



Fig. 5. Hadiographs of chest. A, note shadou- in left upper lung field at level of second 
rib. Area interpreted as localized pneumonitis of tuberculous origin. B, three weeks later. 
ISlote resolution of density on left side. This change, plus finding of allergic granulomas in 
prostate gland, led to diagnosis of eosinophilic infiltrations (Lomer sj'ndrome). 


patient failed to respond to penicillin, sulfa dmgs, streptomj^in and a thora¬ 
centesis. The red blood cell count dropped to 1,640,000 and the hemoglobin to 
5.5 gm. The Avhite blood cell count increased to 48,000 with neutrophiles rising 
to 75 per cent, but for the first time no eosinophiles were found. A 1,500 cc blood 
transfusion tvas given. The fet'er continued, and on September 22, the patient 
went into coma and died. 

The post-mortem e.vamination was performed bj" Dr. S. Bernstein at the 
Montefiore Hospital (No. 11743). In replj" to our request for a report of the find¬ 
ings, we receii-ed the following summary: “Thickening of the basement mem¬ 
brane of bronchioles; organizing and necrotizing pneumonia of the left lung- 
allergic granulomas in the prostate, bladder, rectum, seminal vesicles, esophagus 
and heart; healed and healing periarlerilis in heart and voluntary muscle- dis¬ 
seminated scars in heart, esophagus, bladder, rectum; pericardial adhesions 
chronic cystitis and ureteritis; necrotizing esophagitis; interstitial nephritis- 
hypeiplasia of the bone marrow.” ^ ’ 
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DISCVSSIOX 

There are a number of interesting features in this case. The prostate gland was 
relatively nonnal on the first admission, and became suddenlj' enlarged a year 
later. Numerous areas of a unique type of necrosis (fibrinoid), surrounded by 
eosinophiles, were pi-esent. The clinical course and autopsj" findings conoborated 
the inference that these lesions, i.e., allergic gj-anulomas, were local manifesta¬ 
tions of a generalized vascular and connective tis.sue disturbance. H. Bergstrand' 
showed lesions in lungs and myocardium in patients with “poljmrthritis rlieu- 
matica, periarteritis nodosa, transient eosinophilic infiltrations of the lung and 
other allergic syndromes” that were almost identical with those that were found 
in our patient’s prostate (compare figure 6 with figure 4). 



Fig. 6. Black and white reproductions of color prints from article Iw Bergstrand. 
Allergic granuloma of A, heart and B, lung. Note similarity to allergic granulomas ol 
prostate gland. 

The sudden involvement, by the granulomas, caused our patient’s pro.state 
gland to swell considerably and induce the rapid onset of symptoms of bladder 
neck obstinction. Several repoits of infarcl.s of the prostate gland have been 
published; a considerable number of such lesions were seen by us at the Pre.^bt- 
terian Hospital. In many, the infarcts were fre.sh and, in such instances, tlie}. 
like the allergic granulomas, could have caused a stiddcn onset of frequency ant 
nocturia. It is, therefore, important for the urologist to recognize that there mat 
be other factors that can cause pro.static enlargement, besides those which pro¬ 
duce the so-called benign hypertrophy (i.e., benign or nodular hj'perpla.sia, or 

'Bergstrand, II.: Morphological equivalents in polyarthritis rheumatica, periarleriUs 
notiosa transient eosiniphilic infiltration of the lung and other allergic .suior 
J. Path’, and Bact . 53: SO!). 1010. 
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fibroadenomas). It is logical to accept the impliration that the prostate enlarged 
suddenly because of the numerous foci of necrosis which seem to hai'e developed 
in it in an e.vplosive manner. 

The evanescent lung lesions, as demonstrated in successive radiographs of the 
chest, were probably due to eosinophilic infiltrations, first described by Loffler.- 
He noted that the lesions formed rapidly and disappeared in 3 to 8 daj-s, only to 
reappear at the same place or elsewhere in the lung. In some patients, the condi¬ 
tion persisted for months, and even years. The simdrome occurred in association 
with hay fever, angioneurotic edema, vasomotor rhinitis, urticaria, pseudo- 
appendicitic ii-ritation and asthma. Von hleyenburg’ reported 4 autopsy cases 
with lung lesions that were characteristic; a pronounced eosinophilic infiltra¬ 
tion of the interstitial tissues, giant cells in alveoli, granulomas and small areas 
of thrombophlebitis. The transient lung infiltrations, furtheimore, resemble the 
lesions of so-called rheumatic pneumom'a described by Xaish,’ Goidey and 
Eiman,® and Rich and Oregon'.® Recurrent pulmonan' infiltrations and eosino¬ 
philic polyserositis, in patients with vascular allergi' and bronchial astlima, were 
reported by HarkaA-j'.’' 

It is of interest to note that the post-mortem examination of om- case revealed 
granulomatous lesions in the lungs, heai-t, liver, spleen, eosphagus, rectum and 
seminal vesicles which were similar to those found in the bladder and prostate 
following operation. !Maieri reported instances of eosinophilic infiltrations in 
the epididjmis in patients nith the Loffler syndrome. 

The bloody diarrhea and abdominal pain were present before the patient re¬ 
ceived dicumarol and could have been caused by the allergic granulomas of the 
intestinal tract. The cardiac lesions, too, were of a similar nature. Friedberg and 
Gross noted “abdominal rheumatism” in patients with periarteritis-nodosa as¬ 
sociated with rheumatic heart disease.® Allen reported a case of periarteritis 
nodosa with symptoms simulating an acute abdominal condition which came to 
operation.*® 

The role that the sulfa medication played in the genesis of the allergic sim- 
drome, in our patient, is problematical. We are not sure whether the “asthma” 


= Loffler, W.; Respiration and Tuberkulose. Schweiz. Med. tVschr.. 66: 1069, 19.36. 

5 von Meyenburg, H.: Das eosiniphile Lungeninfilfrat pathologische Anaiomi’e und Patho- 
genese. ^rchweiz. Med. tVschr., 72: S09. 1942. 

< Xaish, A. E.: The rheumatic lung. Lancet. 2; 10,192S. 

‘ Goulev, B. .A. and Eiman. J.: The pathology of rheumatic pneumonia. Am. J. Med 
viC., loo: 4oy, lyo'Z. 

' BuirMo”hm= HopSS Roi.^73:°“6^I'mr rheumatic pneumonitis. 

•Harkavy, J.: Vascular allergy- pathogenesis of bronchial asthma with recurrent nul- 
inonary infiltrations and eosinophilic polyserositis. Arch. Int. Med.. 67- 709 1941 
-Maier, Das fluchtige eosmophvle Lungeninfiltrat zusammenfassende Erffebni<=’=e von 
uber 100 Beobachtungen. Helvet. Med. Acta, 10: 95, 1943. J-r„eoni..e on 

I’^barteritis nodosa (necrotizing arteritis) associated 
S! disease, mth note on abdominal rheumatism. Arch. Int. Med„ 

™wirtne 

” “fSiSS SXV;, M7S?s"„d', ea^d by 
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etc., preceded the taking of the drug, or -whether it initiated the sj’mptoms. 
We do know that he could not tolerate the medication, and became worse after 
taking it. Rich and Gregor 3 ^® showed that patients with hj'persensitiveness lo 
sulfa preparations, developed changes in the lungs that resembled those seen in 
“rheumatic pneumonia”. Oelsen and Mj-schetskj’-*' reported a case of periarteritis 
nodosa presumablj" caused sulfonamides. 

SUMMARY 

A 62 year old man, who had been suffering from “asthma” for 13 months, was 
admitted to the Presb^derian Hospital because of severe d 3 'spnea and wheezing. 
Digital e.xamination of the prostate showed it to be normal in size and con¬ 
sistency. A 3 mar later, the patient retuimed because of the sudden onset of d 3 ’suria, 
frequenc 3 ’- and nocturia. E.vamination revealed a “tremendousR’^ enlarged prostate 
gland,” and a suprapubic prostatectom 3 ’- was performed. jMicroscopic e.x'amina- 
tion of sections of the prostate gland revealed numerous reddish-staining foci of 
fibrinoid degeneration, which resembled somewhat the caseation of tuberculosis, 
but which were free of epithelioid and giant cells. A significant additional finding 
was the presence, in large number, of eosinophiles surrounding the granulomas. 
The pathological findings helped to clarif 3 " the clinical course, explained the 
eosinophilia and placed the patient in the categ 02 y of those suffei-ing h'om a 
diffuse vascular allergic d 3 'scrasia. The suspicion of periai-teiitis nodosa ai'osc, 
but biopsies of muscle and skin were negative. The lung lesions were interpreted 
as “eosinophilic infiltrations” (Loffler s 3 mdrome). The 3 '' cleared within three weeks. 
Several months later the patient’s asthma returned, he developed fe\'er, a bloody 
diarrhea, went steadil 3 " downliill and died. The post mortem examination re¬ 
vealed the effects of a diffuse vascular “allergic” s 3 mdrome that involved tlic 
lungs, heart, eosphagus, rectum, bladder, prostate and seminal vesicles. 

It would be of interest, in view of the pronounced eosinophilic reaction, to note 
the effect that ACTH or coi-tisone might ha-\'e on similar cases of allergic granu¬ 
lomas. 

911 Pari: Avc., New York 21, N. Y. 
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While leiomyoma arising in the uterus constitutes the commonest, tumor of 
the body, its occurrence is rare in other organs. Although minute leiomyomatous 
nodules are rather common, true leiomyomas of the prostate are rare. It is aj)- 
parent from the variation in the specimens reported as leiomyoma that, there is 
no strict definition. This is understandable becau.se often the origin of the lesion 
cannot be proved unequivocally, and secondly, the difTcrentiafion of hyperplasia 
from neoplasm is sometimes impossible even by the c.vpcricnced pathologist. For 
the sake of convenience we have arbitrarily defined leiomyoma of the prostate 
as follows; A circumscribed or encapsulated mass of smooth muscle, 1 cm. or 
more in diameter, containing varying amounts of fibrous tis.sue but devoid of 
glandular elements, and which is cither obviously prostatic or juxtaprostatic in 
origin and position. By this definition wo eliminate most cases of fibromuscukvv 
hyperplasia, bladder neck tumors and clinically insignificant nodules which 
create discrepancies in the literature. 

Patch and Rhea state that minute leiomyomatous nodules occur commonly 
in benign hyperplasia of the jDrostate. In a eomprohensive study they made large 
or whole sections of surgically removed glands and wore able to domonstrralc 
nodules varying in size from 0.5 to 3.0 mm. in 25.1 per cent of 181 consecutive 
cases. They agree, however, that larger smooth muscle tumors of the prostate 
are rare. Using the definition above, we have found 35 cases previously reported 
(table 1), and we are adding 3 additional cases. 


CASE HEPORTS 


Case 1. M. R., No. 21387, an 80 year old white man of Russian descent, was 
admitted to the ward urological service of the New Haven Hospital on Septem¬ 
ber 2, 1939. He complained of gradually increasing fi'cquency and hesitancy, 
cnlminating in complete retention 5 days prior to admission. He had been cathc- 
terized twice daily since that time. There were no other significant facts in the 
past history and the family history was noncontribul ory. 

Physical examination revealed a well developed man whose tom]rcrature was 
99.6F and whose blood pressure was 145/70. He had large bilateral inguinal 
hernias. On rectal examination the prostate was found to be 3 or 4 times normal 
size and elastic in consistency. 


Uiinalj'sis levealed albumin 1 plus, 3-5 white blood cells, 1-2 red blood cells 
pel high power field and staphylococci and B. coli on stained smear and culture 
The serological test for syphilis was negative. The nonjirotein nitrogen was 29 ! 
On the phenolsulfonphthalein test there was GO per cent excretion in 1 hour and 


Spoiiboicd by tlio VA and published with Hie npiiroval of Hio Cliief MediVnl n’./. 1 
ahe statements and conclusions published by the authors aie a ,os t of il nfr f'T' 
and do not noccssatily icdoct the opinion or policy of the Veterans Adinini.stration'. ” 
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etc., preceded the taking of the drug, or whether it initiated the smptoms. 
We do know that he could not tolerate the medication, and became woree after 
taking it. Rich and Gregory® showed that patients with h 3 Tersensitiveness to 
sulfa preparations, developed changes in the lungs that resembled those seen in 
“rheumatic pneumonia”. Oelsen and M 3 ^schetskyi' reported a case of periarteritis 
nodosa presumabl 3 ’^ caused by sulfonamides, 

SUMMARY 

A 62 year old man, who had been suffering from “asthma” for 13 months, was 
admitted to the Pz'esb 5 derian Hospital because of severe d 3 ’’spnea and wheezing. 
Digital examination of the prostate showed it to be noimal in size and con¬ 
sistency. A 3 mar later, the patient returned because of the sudden onset of dysuria, 
frequenc 3 " and nocturia. Examination revealed a “tremendousW enlarged prostate 
gland,” and a suprapubic prostatectom 3 ' was perfonned. hlicroscopic examina¬ 
tion of sections of the prostate gland revealed numerous reddish-staining foci of 
fibrinoid degeneration, which resembled somewhat the caseation of tuberculosis, 
but which were free of epithelioid and giant cells. A significant additional finding 
was the presence, in laige number, of eosinophiles suiTOunding the granulomas. 
The pathological findings helped to clarif 3 '- the clinical course, explained the 
eosinophilia and placed the patient in the category of those suffering from a 
diffuse vascular allergic d 3 'scrasia. The suspicion of periarteritis nodosa arose, 
but biopsies of muscle and skin were negative. The lung lesions were interpreted 
as “eosinophilic infiltrations” (Loffler S 3 mdrome). The 3 ’’cleai'ed within three weeks. 
Several months later the patient’s asthma returned, he developed fever, a bloody 
diarrhea, went steadil 3 " domdull and died. The post mortem examination re¬ 
vealed the effects of a diffuse r-ascular “allergic” syndrome that involved the 
lungs, heart, eosphagus, rectum, bladdei-, prostate and seminal vesicles. 

It would be of interest, in -^iew of the pronounced eosinophilic reaction, to note 
the effect that ACTH or cortisone might liave on similar cases of allergic granu¬ 
lomas. 

911 Park Ave., New York 21, N, Y. 
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90 per cent during the second hour. -\n c;-ray of the chest 

feroTl left ventricle noth widening, lengthenmg and cachBcat.on of the 

aorta. 



Fig 1 Whole section of prosmte X 2 L.eioin\omti has displaced lit perplastic glandular 
tissue to nenphert 



Fig 2 Photomicrograph of leiomioma X 200. Kote inteilacing smooth muscle fibers 
and sparse hmphoc\tic infiltration 

Cystoscopy revealed a bladder capacity of 300 cc. The bladder tvall aaas tra- 
beculated and inflamed, but otbenvise nonnal. Theie nas intra-urethral intru¬ 
sion of both enlarged lateral prostatic lobes. 

On September 15, 1939, under general anesthesia, perineal prostatectomy was 
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performed. The specimen weighed 85 gm. On cut section the specimen presented 
a uhoiled appearance with a watered-silk luster. On microscopic examination 
the tissue was found to consist chiefly of dense fibromuscular stroma, the major 
portion of which was devoid of glandular elements. The tissue was cellular and 
arranged in whorls. There was a diffuse sparse infiltration by IjTOphocytes. The 
few glandular elements of the specimen were displaced to the peripherj' by the 
leiomj''oma and consisted of nests of acini lined bj' tall columnar epithelium. 
There were some areas of cystic dilatation seen and in these the epithelium was 
flattened (figs. 1 and 2). The pathologic diagnosis was leiomyoma of the pros¬ 
tate associated with benign hyperplasia. The patient had an uneventful post¬ 
operative course. 

Case 2. W. L., No. 46379, was a 63 jmar old white man who entered the 
Veterans Administration Hospital, Newington, Conn, on October 18, 1948, for 
re-evaluation of skin tumors of the face. The patient had been admitted on 
4 previous occasions. Diagnoses on these entries included h 3 '^drocele, \’aricocele, 
hemorrhoids, inguinal hernias and basal cell tumors of the face. His last admis¬ 
sion was 5 months prc^douslj'^ at which time rectal examination was allegedly 
negative. On his present admission rectal examination revealed a rubbery, firm 
mass about 2 bj' 2 cm. in size at the apex of the prostate. This was nontender, 
had a fi.xed base and did not invade the rectal mucosa. It was clearly defined and 
seemed pedunculated. On review of the patient’s histoiy, he stated that for 
about G months prior to the present admission he had had mild rectal tenesmus. 
There was no histoiy of constipation, melena, diarrhea or other changes in the 
bowel habits. He denied urinaiy sj^mptoms. 

Urinalj'sis revealed a specific gravitj’’of 1.025, albumin 1 plus, and a normal 
microscopic examination. Urine smear and culture were negative. The nonpro¬ 
tein nitrogen was 29 mg. per cent. The blood count was normal. Acid phospha¬ 
tase was 2.5 King-Armstrong units and alkaline phosphatase was 7.45 Kirg- 
Aimstrorg units. 

Cj^stoscopj' revealed no bladder residual and a bladder capacity' of 400 cc. 
The bladder wall and trigone appeared normal. On the surface of the \c.n\- 
montanum there was an irregular opening representing a patulous orifice of the 
sinus pocularis. The position of the nodule at the apex of the prostate was con¬ 
firmed bj' recto-urethral palpation Avith the cj'stoscope in place. The differential 
diagnoses were miillerian duct cj'st, carcinoma of the prostate and adenoma. 
On November 10, 1948, under spinal anesthesia, perineal exposure of the pros¬ 
tate was done. A well encapsulated ovoid mass, 2 bj' 3 cm. in size, was found at 
the apex of the prostate. This was enucleated with case and a frozen .‘■■ection 
was reported as leiomA'oma. The remainder of the prostate was left in situ. 
Postoperative course was uneventful. Pathological report of the tumor remored 
was as follows: “Specimen consists of a rubbery j'ellow-pink ovoid piece of ti*-- 
sue 2.5 Iw 2 bj' 1.5 cm. in size. Cross section reveals glistening homogenous 
graA'-A'cllow cut surface with Avhorled appearance. Microscopic c.xamination re¬ 
veals interlacing whorls of smooth muscle cells with rich acidophilic cytopla'-ni 
and long c.vlindrical sausage-shaped vesicular nuclei with rounded ends. 7 here 
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is no e^^dence of giandidar elements, nor is there e^'idence of cellular anaplasia. 

Diaono^ns; Leiomvoma of the prostate. c ..i r 

the patient nas in the hospital, multiple basal cell tumors of the face 

vrere removed. This patient has been follovced for 6 months follon-mg the myomec- 
tomv. His preoperative rectal complaints rvere allayed by the operation and 
rectal examinations during the postoperative penod to date have revealed a 
prostate of normal contour, consistency and size. 



Fig. 3. Case 2. A. photoniicrograpb of leiomronw X 1(X>. Tumor consists of smooth 
muscle bundles and is devoid of glandular elements. B, X 500. Xoie whorls of smooth 

I _ _ 


muscle fibers. 


Cost -5. VT. B., Xo. 51,548. a 62 year old white man, entered the Veterans 
Administration Hospital, Xewington, Conn, on October 31, 1949 complaining 
of abdominal pain and weight loss of 5 months' duration. The symptoms began 
insidiously with right lower quadrant pain radiating to the left lower quadrant, 
occurring once or twice a week and lasting 30 minutes. This svTiiptom was stiper- 
seded by episodes of right upper quadrant pain radiating across the upper ab¬ 
domen, occurring 30 minutes after meals and accompanied by transient nausea. 
The patient had lost 20 poimds in the preceding 5 months. He also stated that 
he had been subject to chronic constipation for the past 10 years, but that there 
had been no change in the character of the stools. He denied melena and dys- 
chezia. During the -4 mouths prior to his admission he had noted nocturia 1 to 
3 times, slight hesitancy and slight reduction in the force of the tirinaiy stream. 

Physical examination revealed a liver edge palpable three fingerbreadths below 
the right costal mat^, a reducible left inguinal hernia, and an imusual pros¬ 
tate. The latter was described as being twice normal size, with a firm, discrete 
pedunculated, cherry-sized nodule on the left lobe. 

Laboraton- data included normal hematological finding, clear trrine which 
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contained no albumin or significant sediment on repeated examinations, normal 
Jir^er function tests, negative stool examinations, and a serum acid pliospbatase 
value of 2.7 Ifing-Aimstrong units. Additional diagnostic studies included 
electrocardiograms, a gallbladder series, metastatic series, and sigmoidoscopy, 
all of which were indeterminate. A barium enema revealed slight narrowing in 
the mid transr^erse colon. 



Fig. 4. Case 3. Surgical specimen showing pedunculaled ieioroyonia 



Fig. S. High power photomicrograph showing interlacing smooth mu.~clc iiuiiriic.' .‘ini 
absence of glandular elements. 

Prior to re-examination of the bowel, urological evaluation was deemed ath li¬ 
able because several observers agreed that the prostatic nodule tloscrvcd in\e-'- 
tigation to rule out cavernoma. On Xovomber 7. 11149, cystoscopy di.'-cio.-cf 
residual urine 15 cc; the bladder capacity was ‘200 cc. There was moderate 
trabcculation and celUde formation, and the lateral lobe-s of the pro.shitc mot in 
the midline. Recto-urethral palpation of the prostate confirmed the pre.-cnce o 
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a firm nodule, approximately 2 cm. in diameter, arising posteriorly from the 
left lobe. The bladder urine showed 10 white blood cells per high power field 
and no bacteriuria. 

On December 2, under spinal anesthesia, perineal exposure of the prostate 
revealed a pedunculated nodule on the left lobe which was biopsied, and which, 
on frozen section, proved to contain no carcinoma. Enucleation of the prostate 
was then carried out. Description of the gross specimen was as follows: “The 
specimen consists of a prostate which is of pink-gray color, firm consistency and 
nodular outline, and measures 6 by 3 by 3 cm. Attached to the main portion of 
the specimen is a pedunculated nodule of firm consistency which measures 2 by 
1.5 by 1.0 cm. On cut section, the surface of the main portion of the prostate 
shows islands of grayish-tan glandular tissue, measuring an average of one cm. 
in diameter, and surrounded by white fibromuscular stroma. The pedunculated 
nodule presents a uniform appearance and the cut surface is of glistening, homo¬ 
geneous character and white color.” The microscopic appearance of the leio¬ 
myoma was similar to that described in the first two cases, showing interlacing 
bundles of smooth muscle in a collagenous stroma, frequent whorl formations, 
and no acinar elements. The main portion of the prostate showed ht-perplastic 
acini regularly disposed throughout the fibromuscular matrix. The leiomyoma 
was shaiply demarcated from the adenomatous prostate and was surrounded by 
a collagenous capsule. 

The patient had an uneventful course, and at discharge, on the seventeenth 
postoperative day, he was voiding without difficultx- and had no evidence of 
urinary tract infection. He was to return to the hospital after a brief period of 
convalescence for further evaluation of the gastro-intestinal tract. 

Discrssiox 

In the 35 cases heretofore reported, the ages of the patients ranged from 24 
to 80 years with an average of 61.4 years. Symptomatologt* was urinarv in 
26 cases, rectal in 7 and both rectal and urinarx- m 2. The average age of patients 
presenting urinary complaints was 64, the average age of patients with rectal 
complaints was -54. In most patients with urinarj- symptoms, the complaints were 
indistinguishable from those of prostatism. Complete uiinarx- retention occurred 
in 40 per cent of the cases. The rectal sj-mptoms usuaUv consisted of progressive 
constipation, obstipation or tenesmus. Of the previously reported cases, IS were 
treated by suprapubic prostatectomy, 9 by perineal resection, 3 by transurethral 
resection and 5 were found at autopsy. Description of the size of the tumors is 
difficult to summarize because of variation in methods of estimation and because 
of the lack of exact information in some reports. The largest reported case is 
that of Xeupert in which the specimen weighed 3.6 kg. Of the 13 cases in which 
specimens were described by weight (aside from the 2 massive tumors described 
by Xeupert and Itlagoim in which the growths weighed 3.6 kg. and 145 ko- 
re^ectively) the average weight was 191 gm. ^leasurements r^re reconled S 
orfy 22 cases and the average was 4.8 by 4.1 by 3.8 cm. In all cases the diagnods 
01 leiomyoma was confirmed by the microscopic picture of a circumsSbed 
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smooth muscle tumor with or without glandular elements in other parts of the 
specimen. Lateral, median, posterior and combinations of lobes ha^'e been in¬ 
volved. It has been shown that the tumors maj' be either intra- or e.xtraprostatic. 
In the former group the 3 ' usuallj^ displace the normal or h 3 ^perplastic glandular 
tissue to the peripheiy and in the latter group the 3 ’’ are often pedunculated and 
produce pressure on neighboring organs such as the rectum. The intraprostatic 
leiom 3 ''omas with intravesical or intra-urethral extension are usualty clinicalh’ 
indistinguishable from s 3 'mptomatic benign prostatic lyperplasia. 

There are numerous theories regarding the pathogenesis of leiom 3 ^omas of the 
prostate. Tandler and Zuckerlcandl expressed the belief that infection and in¬ 
flammation transform adenomatous masses of the prostate into smooth muscle 
with the formation of m 3 mmas. Ewing also believed that in chronic prostatitis 
there ma 3 ’’ be “h3’^perplasia” of smooth muscle tissue which at times simulates 
neoplasm. He also stated, however, that isolated or pedunculated m 3 mmas arise 
in the prostate and that the histolog 3 ' of these is different from that of the “In’per- 
plastic” fibromuscular tissue seen in ordinaiy h 3 ’^pertroph 3 ^ and in chronic in¬ 
flammation. Adrion believed that arteriosclerosis or infection ma 3 ' produce de- 
dgenration of lyperplastic tubular nodules so that onb' scar tissue and smooth 
muscle stroma remain. Blum and Rubritius believed that leiom 3 mmas mprcscnt 
fibromuscular “h 3 'pertroph 3 '” in an organ in which there is glandular, muscular, 
and connective tissue and in which an 3 ^ one ma 3 " predominate in the picture of 
h 3 ’-perplasia of the prostate, although the adenomatous h 3 'perplasia is 1 ) 3 ' far 
the most common. Jacob 3 ' contended that pure leiom 3 'omas never occur and 
that in all cases epithelial elements are found. Patch and Rhea, on the other hand, 
think that leiom 3 'omas represent bona fide tumors and that the 3 ' originate from 
embiyological anlagen. The 3 ' state that true leiom 3 'omas are to be differentiated 
from the small fibromuscular nodules which are seen frequenth' in “leiom 3 'oma- 
tous forms of prostatic enlargement.” Deming belier’es that prostatic lyper- 
troply begins as a fibromuscular nodule in the prostatic urethra and that this 
nodule is invaded b3' ductal epithelium which in turn ma3' become adenomatous 
and replace the fibromuscular tissue. He also believes that when there are no 
adjacent suburethral ducts to invade the pi’imar 3 ' tumor, the nodule ma 3 ' develop 
into a large m 3 'omatous mass without glandular elements. He supports this 
contention with the statement that often numerous smooth muscle tumois can 
be demonstrated in the muscular wall of the posterior urethra. He concurs vith 
Patch and Rhea in their belief that these tumors actualh' arise from embr 3 'ologic 
anlagen. Although Ewing states that an analog 3 ' between the etiolog3' of utciinc 
and prostatic m 3 'omas cannot be drawn because the two organs are not homo- 
logues, Lowsle 3 ' points out that the lower miillerian duct fibers which form the 
veru pierce the posterior urethra where the 3 ' are mi.xed with the musculatuic o 
the urethral wall. Deming believes that the leiomyomas arise from these anlagen 
situated in the posterior urethra. (Hinman’s first case, Carson’s case and the au¬ 
thors’ second case showed midline tumors posteriorh' opposite the vcrumontanum 
and support the theon' that such growth originated from midline structure.--, 
most probabh' mullerian duct anlagen). 
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While it is true that leiomyoma of the prostate occurs infrequently enough 
to consider it a curiosity, it still should be included in the differential diagnosis 
of prostatic and bladder neck tumors. The preoperative diagnosis can rarely be 
made in cases where the tumor is intraprostatic and produces bladder neck 
obstruction unless it is discovered on transurethral biopsy. The disease occurs 
in the age group in which glandular hyperplasia of the prostate is most common 
and frequently may be masked by coicomitant adenomatous enlargement. 
Where the tumor is mainly extraprostatic and points posteriorly (as in our case 
2 and in 7 other reported cases) it may be confused with carcinoma of the pros¬ 
tate, mullerian duct cyst, prostatic adenoma or prostatic cyst. It should be 
suspected in cases where there is an extramural anterior rectal mass of elastic 
or finn consistency. 

Where the tumors are intraprostatic, they will be amenable to the standard 
methods of prostatectomy. If they are extraprostatic they usually can be enu¬ 
cleated with ease. Extirpation of the tumors will result in cure unless sarcomatous 
change has occurred. Xo case of recurrence following prostatectomy or myomec¬ 
tomy has been reported. iMorbidity and survival following surgery are compa¬ 
rable to those associated with other benign prostatic growths. 

CONCLUSIOXS 

Thirty-eight cases of true leiomyoma of the prostate, including the 3 cases pre¬ 
sented in this paper, have been reported. 

True leiomyomas of the prostate must be differentiated from the small fibro- 
muscular nodules which are frequently associated with hyperplasia of the 
prostate. 

Leiomjmmas of the prostate may be extra- or intraprostatic and may produce 
either rectal or urinary symptoms. 

Various theories as to the pathogenesis of this entity have been presented. 

Leiomyoma of the prostate should be suspected when a firm or elastic mass 
is felt anteriorly on rectal examination. 

Prostatectomy or myomectomy (depending on the position of the tumor) 
usually results in cure. 

m TV. 261 St, New York 71, N. Y. (J. J. K.) 
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It was not until the application of high frequency currents (diathermy) to 
medicine that satisfactoiy methods became available for heating the prostate 
gland. The purpose* of this study was to determine tlie n'ses in temperature 
produced in the prostate gland when exposed to short wave diathermj'. 

To heat the dog’s prostate gland using an external applicator is not satisfactory' 
because the gland nonnally lies behind the anterior border of the os pubis. 
This makes it necessaiy to heat the gland with an internal applicator introduced 
into the rectum (Hibbs and Osborne). The beneficial effects obtained in treating 
pathologic conditions of the prostate by heating are attributed to an increased 
blood flow. Opinions differ regarding the optimal therapeutic temperature. 
Some workers state that a rise of temperature of 2 F suffices, w'hereas others 
consider a rise of at least o to 6 F essential. 

APPARATUS USED 

The high frequency electrical energy* described in phy'sical medicine as “short 
wave diatheimy” is generated by a vacuum tube oscillator at a frequency of 
10 to 100 megacycles per second with a wavelength ranging from 3 to 30 meters. 
Short wave diathermy for this study was produced by the De Forest model 
“NE” dynatheim. This machine has a frequency of 16,600,000 cycles per second 
with a wavelength of approximately 18 meters. The internal applicator and the 
anpheator pad were of the same type employed clinically. 

TEMPERATURE RECORDING 

All temperatures were recorded with the bead type thermistor (I''642). A 
thermistor is a thennally sensitive resistor ha\ing a large negative temperature 
coefficient. The electrical resistance variations are recorded by using the thermis¬ 
tor as one aim of a Wheatstone bridge. 

The thermistors were so small that they could be easily implanted into various 
nortions of the prostate without causing undue trauma. The wires connecting 
the thermistors to the bridge circuit absorb energy in an electromagnetic field 

* See addendum. 


311 



312 


HICKJLyS', HERRICK, "WAKIM AXD SCHLOTTHAUER 


and so tlie thermistors could not be used for continuous temperature recordings. 
Therefore, in these experiments it was necessaiy to turn off the current at 
intervals of o minutes and allow 15 seconds before recording the temperatures. 

EXPERIAIEXTAL PROCEDURE 

Dogs were anesthetized b}’' intravenously’’ administered pentobarbital sodium 
(25 mg. per kilogram of body weight) and the prostate was e.xposed through a 
low pararectus incision. Two thermistors were inserted into the prostate, one 
into the superior aspect of one lobe and the other into the inferior aspect of the 
opposite lobe. The thermistors were inserted into the lobes of the prostate 
through hy’podermic needles which ivere withdrawn leaving the thermistors 
at a depth of about 0.4 cm. In addition, a third thermistor was inserted into the 
prostatic urethra, and a fourth into the bladder. Then the short wave diathermy 
apphcator, with a thermistor attached over the point of maximal energy emission, 
was introduced into the rectum and placed in such a position that the midjioint 
of the superior surface of the prostate rested exactly' over the thermistor. Tlie 
thermistor leads were then brought out through the incision and the abdomen 
was closed. Finally' the applicator pad was placed, between two lay'ers of toweling, 
on the abdomen just anterior to the scrotum and a series of control temperatures 
were recorded before exposure to short wave diatheimy'. 

EXPERIMENTAL STUDIES 

A series of experiments was performed to determine the heating effects of 
short wave diathermy' on the prostate and to determine tlie relationship 
between the prostatic temperature and the rise in rectal temperature. 

Dogs were given short wave diathermy for periods of 1 hour and the rectal, 
prostatic and bladder temperatures were recorded at intervals of 5 minutes. 

In these experiments, starting irith plate currents of 70 to 75 milliamperc.‘!, 
there was a rapid initial rise in rectal temperature of from 5 to SF which reached 
its peak within five to ten minutes. This was followed by a fall in temperature 
which reached its lowest level five to ten minutes after the initial rise and re¬ 
mained constant within 0.5F for a further period of 20 to 30 minutes, after vhich 
a second rise was frequently' observed. At the termination of the experiment the 
rectal temperature fell from 2 to 4F in the first 5 minutes and subsequently 
I'eturned to the control level in about 15 to 20 minutes. 

The fluctuation in prostatic temperature varied directly' with the rectal 
temperature; that was especially' erfdent during the initial rise. The difference^in 
temperature between the rectum and the prostate varied between 0.5 and 2.5 
The portion of the prostate proximal to the rectum was 0.5 to 2F higher than 
the distal portion. 

The temperatures recorded in the prostatic urethra were variable anc no 
definite relationship could be established between them and tho.«c recorc cc 

in the prostate. i f 

The temperature in the bladder gradually' rose and reached a maxirrial rise o 
2F after 20 to 30 minutes of heating. This rise in temperature wa.s not influenced 
bv cither the presence or absence of urine in the bladder. 




Time in minutes 

Fig. 1. Rectal, urethral, prostatic and vesical temperatures before, during and after 
1 hour of e.vposure to short wave diathermy. Note rapid initial rise, which was followed 
by a slight fall during period of heating. 
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the rectum, urethra, prostate and bladder/Kote 
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Fio 4. Young cpitliolial cells lining acini and resembling those of a juvenile prostate. 

HISTOPATHOLOGIC CHANGES 

Comparative histologic studies were made on sections obtained from tlie 
prostate glands before and after each e.\posurc to short wave diathermy. 

No macroscopic changes were observed but the microscopic findings were of 
interest. It appeared tliat the elevation in prostatic temperature produced certain 
definite stnictural changes. These changes were characterized by desquamation 
of the epithelial cells which, in some cases, completely filled and blocked the 
acini (fig. 3). 

In one dog, which was killed on the fourth day after expo'-iire to short wave 
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diathermy, the acini were small and did not contain mucus. The epithelial cells 
appeared juvenile and the entire gland resembled that of a puppy in which the 
acini were in an early developmental stage (fig. 4). 

SUMJLVRY 

A study was made of the temperatures developed in the prostate gland of the 
dog as a result of exposure to short wave diathermy by means of the rectal 
applicator. 

The following are the pertinent findings: 

Temperatures from approximately 2.5 to 6.5F above the control were recorded 
in the substance of the prostate within the first 10 minutes during the period of 
exposure to short wave diatherm 3 ^ 

The rectal temperatures were between 0.5 and 2.5F liigher than those recorded 
in the prostate. 

The elevation in temperature was not uniform throughout the substance of 
the prostate. There was consistently a greater rise in temperature in the portion 
of the prostate proximal to the rectum than that distal. The temperature recorded 
in the prostatic urethra did not prove to be a rehable index of the temperature 
within the substance of the prostate. 

The higher temperatures developed in the prostate led to microscopic changes 
characterized by desquamation of the epithelial cells lining the acini. 

ADDENDUM 

The original purpose of this investigation was to make a comparative study 
of the temperature produced in the prostate gland by short wave and by micro- 
wave diathermy. A large number of careful^ conducted experiments were 
performed using the poidable microthenn and the experimental internal director 
furnished by the Rajdheon Alanufacturing Co. Satisfactory heating of the 
prostate gland was produced but in many instances the rectal mucosa was 
burned even when minimal output of the microtherm was employed. A careful 
investigation of this complication indicated that these burns were caused bj' 
capacitative currents generated between the two sides of the slot in the internal 
^rector. The plastic cover usually used to prevent capacitative currents was 
inadequate in this instance. This defect is being corrected by proper modification 
of the present design of internal director and, as soon as a flawless director is 
prodded, the comparative aspect of this studj’^ will be resumed. 

REFERENCE 

diathermy in chronic prostatitis. Am. J. 
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Fio 4. Young epithelial cells lining acini and resembling those of a juvenile prostate. 

HISTOPATHOLOGIC CHANGES 

Comparative histologic studies were made on sections obtained from the 
prostate glands before and after each exposure to short wave diatherm.v. 

No macroseopic changes were observed but the microscopic findings were of 
interest. It appeared that the elevation in prostatic temperature produced certain 
definite structural changes. These changes were characterized in- dcsciuamation 
of the epithelial cells which, in some cases, complelel.v filled and hlorkod tJir 
acini (fig. 3). 

In one dog, which was killed on the fourth da.v after p\po‘'ure to .‘-horl wave 
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diathei-my, the acini were small and did not contain mucus. The epithelial cells 
appeared juvenile and the entire gland resembled that of a puppj" in which the 
acini were in an early developmental stage (fig. 4). 


SE^LWYRY 

A study was made of the temperatures developed in the prostate gland of the 
dog as a result of e.xposure to short wave diathemiy by means of the rectal 
apphcator. 

The following are the pertinent findings: 

Temperatures from approximateU' 2.5 to 6.5F above the control were recorded 
in the substance of the prostate within the first 10 minutes during the period of 
exposure to short wave diathermy. 

The rectal temperatures were between 0.5 and 2.5F higher than those recorded 
in the prostate. 

The elevation in temperature was not unifomi throughout the substance of 
the prostate. There was consistently a greater rise in temperature in the portion 
of the prostate proximal to the rectum than that distal. The temperature recorded 
in the prostatic urethra did not prove to be a rehable index of the temperature 
within the substance of the prostate. 

The higher temperatures developed in the prostate led to microscopic changes 
characterized by desquamation of the epithelial cells lining the acini. 
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EXPERIMENTAL STUDY OF SOLVENT ACTION OF VERSENE 

ON URINARY CALCULI 
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The surgical treatment of urinary calculi is one of the most serious and per¬ 
plexing problems in the entire realm of medicine. Medical history is replete with 
numerous articles on the pre'\''ention of the formation of ui’inaiy calculi and the 
non-surgical treatment of the condition. The various methods and procedures 
designed to elfect dissolution of urinary calculi “in vivo” have in general failed 
in this purpose. In a few instances, dissolution or disintegration of urinarj' cal¬ 
culi have been accomplished by various methods.^ 

Keyser has made an extensive study of the dissolution and disintegration of 
urinary calculi in Autro bj’’ irrigation A\ith Anriorts inorganic acids, solvents or 
reagents Avith A''ar3dng degrees of success. He also strrdied the effect of some or¬ 
ganic acids and solutions upon the dissolution of urinary calculi (table 1 ). Hi-s 
observations revealed that most of the inor-ganic and organic acid or reagents 
Avere effective in producing prompt surface dissolution of most alkaline stones 
and that at this stage the calculus AA'as found to be covered by a mucinous or¬ 
ganic substance Avhich interfered AA'ith further action of the solvent. He used 
various ferments, i.e., urease, pepsin, diastase, trypsin and papaya to dissolve 
or destro 3 '’ this gelatinous organic enA^elop and to enhance further action of the 
inorganic and organic solvents. Urease AA'as found to be the most effective enz3Trrc 
in dissolution of urinary calculi in Autro and in vivo. 

It soon became apparent to the authors that the ideal soh'ent for urinary cal¬ 
culi in Autro and in aua'o Avould be an agent or solution of either an inorganic or 
organic chemical nature Avhich Avould possess the properties of dissoh'ing most 
inorganic constituents (and perhaps some of the organic constituents) of urinar}' 
calculi and at the same time haA^e the poAA'er of h3"drol3^zing or dissoh'ing pr'O- 
teins, alkaline metal pr’oteinates, etc. The sear-ch for' such an agent invoked a 
stud 3 ’’ of the Amrious chemicals emplo 3 'cd commer-cialL' for the pur'poscs of se¬ 
questration, chelation, dispersion, etc. After considerable studA’ it was decided 
to test the efficacA’’ of Am'sene in the dissolution of urinar3' calcuil. This compound 


Read at annual meeting, American Urological Association, Washington, D. C., .Tunc 1, 
1950. . 

‘ 1) Crowell (1924); Dissolution of cystine calculi bj' alkalinization of (he urine ana ir 
rigation of the kidncA’ with alkalies. . , . r „1I 

2) Randall (1932)'; Treatment of alkaline encrusted cystitis and dissolution ol snian 

bladder calculi bj'irrigations of 1 per cent phosphoric acid. , i , i i„c 

3) KcA'scr (1932); Dissolution and disintegration of a renal calcium phosph.atc calcui 

by irrigation of the kidney with dilute aqua regia and bA' acidifying the patients urin 
witli acid diet and dilute aqua regia by mouth. . . , 

4) Higgins (1935); Dissolution of alkaline earth stones by acid ash diet, acidilving orucs 
and large doses of vitamins A and D. A few acid stones were dissolved by an alK.alinc .. 

diet and alkalinizing drugs. . ,, i- „ „„wi. nlms- 

5) .Vlbright, Suby and Sulkowitch (1939); Dissolution of eomple.y alkaline carlli plio’ 

phate and carbonate calculi In' irrigation of the kidney with citric acid mixtures, . ■, 
citrate bulTcr solutions (.Mbright), solutions G and M (Sulyv). ,.;intc 

0) KcA'ser (1942); Retrograde dissolution of calculi with ferments (cnzj'mcs), and c 

solution G. 
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auueared to possess the highest efficiency as a solvent of the usual inorganic 
salts found in urinary calculi, and was a hydrolyzing agent of various piotem 
compounds and thus offered the greatest promise as a solvent of 
The present study represents the first effort to test the efficacy of any mganic 
sequestering and chelating compound m the dissolution of urinaiy calcu i. 

In the field of industrial chemistry, special attention has recently been 
cussed on the subject of sequestering and chelating agents particularly as ap¬ 
plied to “softening” of water and correction of “boiler water imperfection. 

The difference between complexing, sequestration and chelating is essentia ly 
a matter of chemical structure. A complex is any material which mil inactivate 
a metallic ion. The most common complexing agents are ammonia, cyanide, 
citrates and tartrates. All sequestering and chelating agents are always com¬ 
plexing agents but all complexing agents may or may not be sequestering or 
chelating agents. 


Table 1 Study of effect of various sohcnts on urinary caicuU (6 hour trcalmcnt) hy Scherer, 

Claffey and Keyser) __ 


SOL^ EVr 

% DISSOLUTION 

oRDEu or ErnciENCV 

a Citrate buffer (Albright) 

12.50 

2 

b G solution (Subj-) 

12.60 

1 

0 1% citrate solution 

0.54 

9 

d Phosphate buffer 

1.00 

8 

e 1% tartaric acid 

3.15 

5 

f. 5% tartaric acid . 

1.12 

7 

g 1% metaphosphoric acid 

0.09 

10 

h Benzoic acid (saturated) 

8.50 

3 

I 1% disodium phosphate 

6.60 

4 

] 1% dih} drogen potassium phosphate 

1.40 

6 


Sequestration is the ability to form soluble non-ionic complexes which are un¬ 
dissociated and do not possess a heterocyclic ring structure. According to Daugh¬ 
erty, sequestration is the reduction in concentration of a multivalent positive 
ion in solution by combination with a negative ion to foim a complex negative 
ion to the extent that the remaining concentration of multivalent positive ions 
is insufficient to be precipitated by a given negative ion with which it has a low 
solubility production. The multivalent positive ion usually disappears from solu¬ 
tion by lemoval as a precipitate, but ma 3 ^ also be removed bj’^ deposition as an 
element or evolution of a gas. Thus a sequestering agent is an 3 '^ compound which 
n ill inactivate a metallic ion and at the same time keep it in solution. Ammonia, 
C 3 nnide, versene, trigh’-cine and hexametaphosphate are sequestering agents. 

In Webster’s Chemical Dictionaiy, chelation is defined as the chemical process 
by means of which a group or compound possessing two valences, i.e., principal 
or residual or both, attaches itself to a central metallic atom so as to form a 
heterocyclic ring stracture within the molecule. Thus a chelating agent is a com¬ 
pound which has the abilit 3 '^ to form soluble non-ionic compounds with poly¬ 
valent metal ions -whose properties are completely changed in solution. The 
chelated metallic ions can no longer be precipitated from solution by the usual 
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precipitating agents. Dimeth}-! gtyoxine, cupferron, triglycine and verscne are 
examples of chelating agents. In most cases, the chelating compounds are I’erv 
insoluble and their primaiy use in the past has been as organic precipitating 
agents. The presence of a heterocjdic ring structure in the chelating agent serves 
to distinguish the process of chelation from sequestration. 

As early as 1833, Thomas Graham, the British chemist and founder of colloid 
chemistr}'", discovered a new complex form of phosphate, i.e., sodium meta¬ 
phosphate, which is a glossy’’ or amorphous compound having the empirical for¬ 
mula—NaPos—vdth a molecular ratio of 1 N'a20:l PoOj. In 1849 Fleitman con¬ 
sidered the compound to be a hexametaphosphate. In 1929 Hall and Jackson 
first used this chemical commercially for the treatment of impurities and pre¬ 
cipitates in boiler water and in 1932 Hall employed the compound to soften water 
without formation of precipitates and without removal of the “hardness” con¬ 
stituents. Other inorganic and organic sequestering agents containing phos¬ 
phorus have been described; \nz., (a) ciystalline sodium p 3 Tophosphate Na^PiOr 
or Xa 2 H 2 P 207 , (b) ciystalline sodium tripol3''phosphate XasPsOjo and (c) sodium 
plydate C 6 H 6 (Na 3 POj) 6 —inositol hexaphosphate. 

In 1938 Enders prepared and investigated the properties of two new seques¬ 
tering and chelating agents which were organic compounds devoid of phos¬ 
phorus. The first was designated as Trilon A, i.e.-X (Ch 2 CooXa )3 and the second, 
Trilon B, which is also known as the sodium salt of etlylene diamine tetra acetic 
acid or sodium salt of etlydene bisimino-diacetic acid. The latter substance is 
better known in this countiy as versene which is the registered trademark of 
the Bersworth Chemical Co., Framingham, Mass., who are manufacturers of 
this synthetic pol 3 mminoacid and its sodium salts. 

Although this substance has attained widespread industrial use, it has re¬ 
ceived very little attention in chemical and physiological textbooks and reviews. 
The various complex salts of this chelating agent were prepared b 3 ' Pfeiffer and 
his coworkers in 1942, and Brintzinger et al. in 1942 and 1943. The acid-base 
properties and the equilibriiun constants with lydrogen ion and with various 
metal ions have been investigated 1)3’- Schwarzenbach and his coworkers in 194 1 
and 1948. 


CHEMISTRY OF VERSENE 

Information concerning the chemical formula, reactions and propel tics of 
etlylene diamine tetra acetic acid and its sodium salts has been supplied by A. E. 
MaVtcll, R. C. Plumb and F. C. Bensworth of the Bersworth Chemical Co., 
Framingham, Mass., and ly J. J. Singer, chief chemist of this compan 3 . 

Versene is the aqueous solution of the tetra sodiiun salt of etlylcne diamine 
tetra acetic acid. The chemical stnicture of this compound is usualh’ repre.scntc 


as 


XaOOCCIH 


ChiCOOXa 


\ 


X—Ch2—Chi—X 


XaOOCCH; 


ChiCOOXa 



SOLVENT ACTION’ OF VERSEXE ON’ L’RIXARA’ CALCULI 


319 


Since this is a salt of a strong base, it is completely ionized in solution. Con- 
eqiiently its structure may also be represented by 

-OOCCH-. ChiCOO—"I 

■\ / 

X—Ch;—Che—^ 

L—OOCCHe'^ CheCOO—J. 




For practical purposes, this fonnula may be contracted to XaiVe. 


Xa4Ve <- 


H- 


OH- 


XasHl'e XaeHeYe H4Ve 


OH- ' ' OH- 

The sodium salt may be easily ciystallized from water solution as a hj'drate. Its 

stnictm-e is represented by 

XaOOCCH-’ CHeCOOXa 

\ / 

X—CH-.—CHo—X 

/ ■ \ 

HOOCCHe CHeCOOH 


It has been definitely shon-n that the sodium in the bisodium salt is completely 
ionized in solution. It is also known that the two basic nitrogen atoms are in a 
position which is alpha to the carboxN'l groups and that such groups exist in the 
form of “zuitter ions”. Consequentlj' the structm-e for this disodium salt maj’ 
be written as 


OOCCH» H H CH 2 COO- 

■\ / \ / 

X—CH 2 —CH 2 —X 

.OOCCHo CHcCOO- 


2Xa- 


The sodium and other alkali metal salts of ethylene diamine tetra acetic acid 
are quite soluble in water. The acid itself is veiy insoluble. Thus the addition 
of any strong acid to a solution of a salt of versene results in the formation of a 
crj'stalline precipitate of the acid. For convenience the various salts and the acid 
may be called tetra sodium versene, disodium versene, versene acid, etc. 


COMPLEX FOIULV.TION’ OF NtET.AL ION'S WITH VERSEXE 
TVhen a divalent metal ion, i.e., calcium ion, forms a complex with versene 
salts, the metal becomes coordinated rvith versene anion as indicated in following 
equation; 

Ca— -r XajTe Xa-;. [CaTe] -r 2 Xa^ 

In this manner, the calcium salt is bound up in a non-ionic complex with vereene. 
A considerable drop in pH occm-s when a neutral calcium salt, i.e., calcium 
chloride is added to a solution of disodium salt of versene. This is due to the 
liberation of hydrogen ions in the course of complex formation: 

Ca^ -f Xa;H;1'e Xao [CaYe] d- 2 H-^ 

Thus the solution imdergoes a considerable drop in pH and an equilibrium is 
reached. 
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It is important to bear in mind that the foimation of acid in the course of 
the complex formation of metal salts with versene predicts the pH stability of 
veisene complexes. The addition of acid to a solution of A'ersene complex would 
obviously reverse the equilibrium indicated in the abmm equation. Hence it is 
readily apparent that all Amrsene complexes become less stable as the pH is re¬ 
duced and shoAA' maximum stability at high pH, This fact has an important 
bearing on the Amrious applications for Amrsene, 

It is important to note that most Amrsene complexes are produced in solution 
in the form of their alkali-metal salts and hence are quite soluble. The metal 
ion undergoing complex formations is also tied up in a non-ionic form and hence 
will not precipitate eA^en in the presence of negatiim ions which usual!}'' precipi¬ 
tate such a metal. It is also knoAA’n that alkaline A'ersene solutions AA'ill dissolve 
precipitates of many metals eAmn though such precipitates usually have a maxi¬ 
mum insolubility in bases. This is indicated in the folloAving equations: 

Calcium phosphate 

Ca 3 (Po 4)2 + 3 JMa 4 Ve —> 3 X 33 (CaVe) -f oNasPoj 

Calcium oxalate 

CaC 204 + 3 X 34 Ve Ka. (Cal^e) + Ka 2 C ,04 

Magnesium carbonate 

MgCo 3 + K'o 4 Ve —» Na 2 (MgVe) -f Na 2 C03 

The chelating or sequestering poAA’er of A-ersene Avith ions of heavy metals, i.e,, 
copper, nickel, cobalt, etc, is in general much stranger than rvith the alkaline 
earth metals listed aboA'e, It is also knoAvn that most metals are strongly se¬ 
questered above a pH of 5 , Avhile the IreaA'y metals may be sequestered even at 
somewhat lower pH A’alues, The higher the pH, the greater is the chelating pou’cr 
of versene Avith a particular metal. 

APPLIC.VTION 

The uses of sequestering agents in generul IraA'e been descrilred li}' Daughei ty 
in 1948. Although A’ersene and its alkali metal salts IraA’e most of the projreities 
of ordinary seqirestering agents, it differs in many respects and is more proper]} 
called a chelating agent. 

It is interesting to compare A'ersene, a complex unnatural .synthetic iroly- 
aminoacid with hexametaphosphatc, a common type of inorganic .sequestering 
agent. Martell, Plrrmb and BersAvorth pointed out that the sequestering action 
of hexametaphosphate is due to some extent to the dispersion action of the re¬ 
agents. Thus the precipitation of alkaline earth ions is preA’cnted because the 
dispersing action of the finely diA’ided precipitate tends to prcA’cnf coagulation 
of the suspended material. Coagulation gi’adually takes place as the polyphos¬ 
phate rcA'crts to orthophosphate in the pi’esence of AA-atcr, thus precipitating the 
alkaline earth metals. 

I'ei’sene and its sodiirm .salts differ in that they react directly A\’ith a niet.i 
cation and form a stable soluble reaction product, i.e., tlic chelate of the nieta . 
Such chelates are quite stable OA'cr a AA-ide pH range. In mo.«t cases, they arc no 
decomposed by either weakly acid or highly alkaline .solutions. 'Iemperature^ 
time and addition of common precipitation agents have no effect on mct.al ion« 
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«o chelated. This metal chelate, being a product of a definite chemical reaction, 
requires a specific amoimt of chelating agent to obtain the desired result. In¬ 
sufficient amounts leave some unreacted metal ions and such residiual ions can be 

precipitated. j - it 

It i^ clear from the facts presented that chelating agents find their greatest 

use in the treatment of .alkali metal salts since the chelating power increases as 

the pH rises. j - .1 

Applications of this tmnsual chelating power of versene has been made m the 

following commercial, industrial and hygienic fields. 

1) Its most obvious use is in the general field of water softening. 

2) This function may be milked in detergent mixtures, clarification of soap, 
and removal of trace metal ions, which act as pro-oxidants of soaps, fats and 
oils. 

31 It has a distinct use in the hydrolysis and dissolving of proteins, metal 
proteinates or other metal compounds in which the metal exists either as a simple 
or complex salt. 

4) The "reserve” alkalinin- of tetra sodium s.alt of versene is ven* useful in 
certain chemical reactions, i.e.. (al direct addition of this salt to a fat restdts in 
saponification and formation of a soap containing the .alk.ali metal s.alt of ver¬ 
sene, (b) similar reactions may be carried out with munerous organic and in¬ 
organic compoimds to produce solutions with controlled composition and pH. 

5) This compoimd has been used in difi'erent industries, i.e.. iiibber (natural 
and synthetic), dye, textile, flotation, separation of metals, paints, varnishes, 
stabilizers for plastics, etc. 

TONICITY OF VERSENE -ANU ITS S.ALTS 

An increasing amoimt of studies on the toxicity of Versene are becoming 
available. From the evidence at hand, versene is no more toxic than any other 
alkaline solution of equal pH. In regard to pH. the tetra sodimn salt has a rela¬ 
tively high pH, tri-sodimn and disodium salts have correspondingly lower pH 
depending on the number and degree of ionization of the hydi ogen atoms. 

The following reports are significant; 

1) The Bersworth Chemical Co. has not observed any ill efi'ects in the plant 
personnel over a 10 year period dming which time intensive production of reiv 
large quantities of versene and its derivatives, ranging in pH from 3 to 13, was 
canied out. 

2) The same compoimds have been used in industiy and research in large 
.amoimts and in formulated proprietaiy products without complaint of any kind. 

31 Patch tests with versene at pH 7 and S.o applied at 0.50 per cent concen¬ 
tration shows no irritating effects. 

4) Intradermal injections of 2 per cent neutral sodium salt of versene and 
c.astile soap in physiological s.aline solution was not injurious to test animals. 
Control .animals injected nith soap and saline solution only showed that the 
triple combination is no more irritating than the control. 

0 ) Oral feeding tests have been carried out by Dr. IMartin Rubin. Geortretown 
Medic.al School, IV.ashington, D. C. Versene was fed in drinking water to large 
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groups of rats for a period of 1 year at dose leA'els of approximatel3' 2 to 5 per 
cent of total food and AA'ater intake, i.e., 12.5 mg. of A’ersene per ml. All test rats 
gained weight AA’ith no fatalities or signs of toxic effect. These e.xperiments are 
being continued for longer periods to establish the to.xicity limits under conditions 
more closely conforming to potential utilizations in food and beA'erages. 

6) The effect of parenteral injection of tetra sodium salt of A'ersene Avas studied 
by Dykerkoff and coAA'orkers AA’ho found that parenteral injection of 80 mg./kg. 
produced no toxic effects in rabbits. Tetanj’- was noted at 125 mg./kg. but re- 
coAmry folloAA'ed injection of 7 mg. calcium in the form of calcium chloride. Rubin 
found that A^ersene is absorbed bj"^ the S3'stemic route and exerts its calcium de¬ 
pressing action rapidl 3 ’- in the case of intraperitoneal injection being 100 per cent 
fatal at a dose of 100 mg./kg. l^ersene is absorbed more slowl 3 ’'from intramuscular 
sites and least rapidl}'' from subcutaneous sites. 

7) Rubin studied the effects of the intraA’^enous administration of purified 
versene (100 mg./kg., pH 7.2) in rabbits. TlRien the solution AA'as injected rapidl3', 
i.e., Avithin 15 seconds, it AA’as foimd that at lethal doses of A’ersene the blood 
level falls precipitousl 3 ’ and the animals die in conA’ulsive tetan 3 ’. The results 
obtained after the rapid injection are indicated in the folloAving table. 


Dose, mg./ig. 

% Sunkal 

100 

0 

50 

0 

25 

10 

15 

60 

12.5 

80 

10 

100 

5 

100 


When the intraA’enous injection AA’as extended oA’er a period of 10 minutes at 
a dose level of 50 mg./kg., the surAUA’a! rate avos 100 per cent Avith little change 
in the available calciiun leA'els. Administration of intraA’enous infusion OA’cr a 
period of 3 hours alloAA’ed the introduction of 2000 mg./kg. of A’ersene before the 
available calcium AA’as depressed to a IcA’el incompatible AA’ith life. 

When A’ersene Avas administered intravenoush’ to rabbits in 5 mg./kg. dailA 
doses for 30 to 60 da3’s, there AA'ere no significant changes in the blood calcium 
leA’els, no CA’idence of cumulatiA'e toxicity and no histologic evidence of damage 
to the Ih’er, kidne3’, adrenal or other organs. Rubin found that the calcium com¬ 
plex of A’ersene is A’irtuaih’ nontoxic 63' 303’ route of administration. Dosages 
of 750 mg./kg. injected intraA’enousR' to rabbits shoAA’cd 100 per cent sui'AiA a . 

Rubin concluded that the toxicit3’ of A’ersene to animals is due to its function 
in binding calcium, and that its acute toxicit3’ maA’ be minimized In’ the sIoaa 
administration of the agent AA'hicli alloAA's for replacement of calcium in tiie iriooc 
circulation b3’ the labile rcserA'cs of the animal. He is of the opinion that a or.^'Cnc 
AA’ill be found acceptible for human use as an adjunct in the proce.'sing of dnig , 
foods and bcA’crages. 

EXPERIAIE.N’T.VL STI’DA' 

Any experimental inA'estigation of the pln’sical properties and chemical com 
position of urinarA’ calculi entails manA' complex and time consuming stm le... 
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The present study of solvent action o£ versene upon urinary calculi may be 

divided as follovs: 

1) Study of calculi. 

a. identification, i.e., chemical composition. 

b. preparation, i.e., dehydration, sawing, se^g. 

2) Solvent action of versene upon calculi in vitro. 

a. preparation of versene solutions. 

b. special irrigation apparatus for solubility studies. 

3) Study of toxic action of various concentrations of versene. 

a. effect on the lining membrane of renal pehis, ureter and bladder. 

4) Solvent action of versene on calculi in xivo. 

a. stones placed in dilated pelvis of experimentally produced hydrone¬ 
phrosis. 


Tabie 2. Crystalline components of urinary calculi as determined by spectoyraphic and 
x-ray diffraction methods by Prien and Frondel 



TosittrtA 


Calcium oxalate monobydrate. 

GaC-.OtHiO 

WhewelHte 

Calcium oxalate dibydrate. 

Magnesium ammonium pbospbate 

C aG;0 tjHiO 

IVeddellite 

bexabvdrate. 

1 MgNHiPO«tHtO 

Struvite 

Carbonate-apatite.' 

Caio(POiCO jOH.) eOHs 

Carbonate-apatite 

Hydroxyl-apatite. 

Calcium hydrogen pbospbate di- 

CaioCPOOstOH). 

Hydroxyl-apatite 

hydrate. 

CaHPOuH^ 

Brushite 

Uric acid. 

CsEUN,0, 


Cystine. 

SCH..GH(NH;)—COOH 


Sodium acid urate. 



*Tricalcium pbospbate. 

Ca,(PO«): 

"Wbitlockite 

tindigo. 

GxtHioNiO* 


tXantbine. 

GsEU^tO* 



* Not fouad but identity established, 
t Not found but identity acceptable. 


Study of calculi. It is readily apparent that the dissolution of a specific calculus 
is directly dependent upon its chemical composition. Various methods of de¬ 
termining the qualitative composition of calculi have been devised. We are 
greatly indebted to Jensen (1939) and Prien (1941) for their application of 
modem analytical techniques of mineralogy to the identification of the crystal¬ 
line components of calculi. Utilizing the polarizing (petrographic) microscope 
and x-ray diffraction techniques, in a study of 700 calculi, Prien and Frondel 
found only 9 distinct crystalline substances to be present in calculi as indicated 
in table 2. 

They showed that many supposed crystalline components of calculi recorded 
m the urolo^cal literature by many investigators are actually nonexistent as 
determined by modem physical methods of identification. Their studies served 
to emphasize the inadequacies of the qualitative chemical analysis routinely em¬ 
ployed in most climes throughout the world. They also showed that the wide 
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discrepancies exist between the results of analysis of calculi by modern physical 
methods and those obtained by simple qualitative chemical analysis and at¬ 
tribute these differences to 1) indeterminate nature of the reactions in many of 
the procedures used in chemical tests, 2) invalid reactions resulting from inter¬ 
ference by organic substances of unknown composition, 3) the complex chemical 
structure of many crystalloids present in calculi, particularly the phosphates 
and oxalates, and 4) the small size of many calculi often prevents a complete 
chemical examination. The one and only objection to the routine use of polarizing 
microscopic and x-ray diffraction technique in the analysis of stones is that these 

Table 3. Classification of IZi calculi studied by the authors 
A—Chemical composition determined by physical methods by Prien 
B—Chemical composition determined by qualitative chemical methods by authors 


1 , 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 
10 . 
18. 


CHTiaCAL COVtPOSITION O? CAIiOTU 


NO. or CALOJXI 


Uric acid. 

Uric acid, calcium oxalate. 

Uric acid, calcium, magnesium, ammom’um oxalate, 

xanthin. 

Uric acid, calcium, magnesium, oxalate, phosphate. 

Uric acid, calcium magnesium, phosphate. 

Cystine. 

Cystine, apatite. 

Calcium oxalate. 

Calcium, ammonium oxalate. 

Calcium, magnesium oxalate. 

Calcium, magnesium, oxalate phosphate. 

Calcium, magnesium, o.xalate, sulfate. 

Calcium carbonate. 

Calcium ammonium carbonate. 

Carbonate apatite. 

Calcium monohydrate, apatite. 

Calcium, magnesium, carbonate, phosphate. 

Calcium, magnesium, ammonium, carbonate, phosphate 
and o.xalate. 


3 A 


1 A 

1 B 

I A 


1 A 


1 A 


1 A 


6 A 

1 B 

1 A 

1 B 

1 A 


1 A 


2 A 

1 B 

1 A 


1 A 


1 A 


2 A 

96 B 

24 A 

100 B 


methods require costly apparatus and specially trained technicians wlio arc not 
available in every hospital and city. 

The authors are cognizant of the failings and inadequacies of qualitatnc 
chemical analysis of calculi. However since the necessary apparatus and tec i- 
nicians to carry out the physical methods of anal3rsis were not available in Ba ti 
more, we were forced to reply on qualitative chemical tests to determine t e 
composition of the calculi employed in this study with the exception of 2 ca 
culi contributed by Dr. E. L. Prien. 

In a study of 700 calculi, Prien and Frondel found onl}' 9 distinct crjs a me 
substances present. 
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Identification of calculi (table 3); In the series of 124 calculi studied by the 
authors, the chemical composition of 24 stones had been previously determined 
by Prien b 5 ^ physical methods. The chemical composition of the remainder 
(which were taken from the collection of calculi in the Pathological Department 
of Sinai Hospital or from the Brady Urological Institute of the Johns Hopkins 
Hospital through the courtesy of Drs. W. W. Scott and W. E. Goodwin) was 
determined by employing the schema for qualitative analysis proposed b 3 '- 
Scherer, Claffej* and Kej’ser in 1945 with some minor modifications. 

In this experimental studj’ each calculus was sawed into two parts and the 
saw dust used for analj^sis as a representative sample of all material in the cal¬ 
culus. In the case of a concentric laminated calculi, a sample was obtained from 
each layer separately, powdered in a mortar and analj'sed separately. Small 
calculi were powdered in toto and analysed. Each stone was tested for the pres¬ 
ence of organic matter and then subjected to the following indi^^dual tests, \tz., 
uric acid and urates, xanthine, cystine, urostealith. The following tests were also 
perfonned; ^dz., calcium, magnesiiun, ammonium, phosphates, carbonates and 
oxalates. 

Preparation of the calculus: After the qualitative analysis of the stone was 
completed, each h alf of the stone was dried at 105 C for 4 to 1 hours, the stone 
being weired before and after drying. The freshly cut surface of each part was 
coated with a thin layer of DeKhotinsky cement in order to prevent the pene¬ 
tration of the solvent through the cut surface. Only' in this manner could the 
conditions prevailing in the uncut stone be duplicated. The stone was a'^ain 
weighed after application of the cement. 


The effect of dehydration upon the weight of the calculi was studied. Five 
calculi were placed in drying oven at 105 C for varying periods of time. It was 
found that after | hour there was an average loss of 10 per cent; after 1 hour an 
average loss of 15 per cent and after 1| hours an average loss of 16 per cent. No 
further appreciable loss was obser\*ed after 2 hours and up to 6 hours. 

Study of solvent action of versene upon the calculus (Jig. 1): A special apparatus 
was employed for continuous irrigation of the stone with the versene solution 
This apparatus was designed by Air. Thomas Hofmaster, research laboratory^ 
technician at the Smai Hospital, and is a simple and efficient apparatus which 
can easily be constructed m any laboratory. The apparatus consists of • 

A. R^ervoir contai^g versene sdution is a 500 cc flask with a narrow mouth 
occluded by a rubber stopper with three holes through which three (i in 1 ala,... 
tubes are inserted. One tube transmits the versene to the irrigation'appaStus 
by gra^uty; a second tube is connected to a vacuum apparatus m 

i. a.e «»d tuba dratta brigatiug Wd u^S^be 

ceptacle back mto the reservoir. re- 

B. Qamp used to regulate the rate of flow (10 cc per minutel 

C. Alurphy drip mechanism. 


D. Stone chamber consists of a discaided stainless steel blood i 1 . 

numerous fine opemngs to permit constant contact of ° 

E. The prepared stone. vath the stone. 
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F. Thenuoregulator to control the temperature of the water bath which is 
usually maintained at 37.4 C. 

G. A long gl^s tubing (J in.) diameter whose lower end is bent to hold the 
stone chamber in position within the irrigation chamber, thus permitting con¬ 
tinuous irrigation of the stone. 

H. An electric hot plate on which is placed water bath (500 cc pyre.\ flask) 
for immersion of the irrigation chamber. 

J. Irrigation chamber constructed in the laboratory of large glass tube with 
closed end measuring 10 cm. in length by 3 cm. in diameter. An outlet tube is 




A-RESERV0IR(300CC) 
B-CUMP 
C-MURPHy DRIP 

0-ST4INLESS STEEL 
STONE CHAMBER 

E-STONE 

F-THERMO REGULATOR 
G-l/rcLASS TUBE 
H-HOTPLATE 
J-IRRIGATING CHAMBER 

K-FEEDING CHAMBER 
(500 CC) 

V-VACUUM 
W- WATER BATH 


APPARATUS FOR THE IRRIGATION OF 
CALCULI WITH VERSENE 

Fig. 1. Apparatus for irrigation of stones with versene 

fused in the midportion to permit the escape of the irrigating fluid into receiving 
receptacle which is a glass beaker 100 cc from which the fluid is drawn back bj' 
vacuum into the resenmir to be used over again. 

K. Glass feeding chamber—composed of a long glass chamber (300 cc) with 
tapering outlet which is connected by a rubber tubing to the Murphy drip 
mechanism. 

After the desired period of irrigation with versene solution the calculi were 
washed with distilled water imtil free from versene solution and salts. The cal¬ 
culus was dried again at 105 C for h to 6 hours and the loss in weight was re¬ 
corded as per cent dissolution. 

Preparation of versene solution: The versene solution was prepared in O.o, , 
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2, 5, 10, 12.0, 15, 20 and 50 per cent solutions by adding tbe required amount 
of purified versene powder to 100 cc of sterile distilled water. To each solution, 
enough sodium hydroxide (NaOH-10 per cent solution) was added to bring the 
pH to 7.2 as determined by Lamotte pH indicators or by electrometric methods. 
Accurate measunnent of the pH should be made with a pH meter utilizing a 
glas electrode when this apparatus is available. This method was emplo 3 ’ed for 
the preparation of the solutions in the in vivo studies. Determination of pH 
by special litmus paper is not sufficiently accurate to warrant its use. 

The last step is sterilization of the alkaline versene solution by autoclave at 
the standard pressures used in the operating room. 

Preliminary study of solceiit action of verseiie. The preliminary studv consisted 
of testing the solubility of several different calculi of various chemical compos 


» DISSOLUTION 



Fig. 2. Ultistrating amount oi dissolution oi urinar 
Afferent calculi in 5 cc reisene (10 per cent) for 6 hours. 


tions in versene solutions of different concentrations ie (iTiortinoo j 
oO per cent. A small caicuh of known weight was placed in 5 cc of each of the 
different concentrations of versene solution for 1 to 2t hnnrc: WLr. i- 
sighed such treatment gnd tte diSe„=..e m 4S«co*dt 
of dissolution. An analysis of the data (fig. 2) of this specific studv revealed- 
1) The most effective solvent action is observed with the 10 per cent 

of vpene. The cheating action of 10 per cent vereene was essentially the sai^e 
as lo per cent and 20 per cent versene solution ^ s«me 

3) Calcium carbonate calculi were dissolved irmro xi. 

U., 51.5 per cent dhsolved in 6 houB JS 10 pTlT ■'" 

4) ML.ed alinline enrth phospWc call tad a W . 

about 45 to 50 per cent dissolution in 6 hours with i n ° ° solubihty, i.e., 

per cent versene solution. 
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5) Calcium oxalate in pure or combined forms are less readily dissolved, i.e., 
31.1 per cent in 6 hours with 10 per cent versene solution. 

6) Cystine calculi exhibited a 15 per cent dissolution in 6 hours. 

Experimental study of the dissolution of calculi hy irrigation with versene solu¬ 
tion. This study consisted of subjecting 120 different calculi to irrigation with 
different concentrations of versene over varying periods of time. The majority 
of the calculi studied were composed of calcium, ammonium, magnesium, phos¬ 
phate, carbonate and oxalate which represents the usual type of mixed stone 
encountered in our practice as well as in the practice of others in this countr}'. 
The calculi were carefully dried and weighed before and after irrigation with 
versene solution and the loss of weight recorded as per cent dissolution. 


RATE OF DISSOLUTION OF URINARY CALCULI FOLLOWING IRRIGATION 



TIME OF EXPOSURE.HOURS 


A .AMMONIA, CALCIUM CARBONATE -P66M 

B. AMMONIA, CALCIUM CARBONATE PHOSPHATE OXALATE MAGNESIUM. 

C. CALCIUM CARBONATE 

Fig. 3. Showing rate of dissolution of calculi following irrigation with 10 per cent versene 
over a period of 24 hours. 


Analysis of the results of these experiments revealed: 

1) A very high rate of dissolution w'as obtained with 10 per cent versene solu¬ 
tion w'hich only differed by ±2 per cent from a 15 per cent or 20 per cent versene 
solution. 

2) There was a progressive increase in per cent of dissolution of such calcu i 
following continuous irrigation with 10 per cent versene solution. The following 
results represent the average loss (per cent of dissolution) at the end of specinc 
time inten’^als, viz., 


30 minutes 

1 hour.... 

2 hours. . 
4 hours... 

IS hours... 
24 hours... 
4S hours... 


10 - 12 % 

20-25% 

35-15% 

50-00% 

60-05% 

73-30% 

33-100% 


The graph (fig. 3) shows the results of irrigation with 10 per cent versene o\cr 
a period of 24 to 48 hours. 
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Experimental study of toxic action of 10% versene solution upon the mucosa of 
the renal pelvis, ureter and bladder. A. Continuous irrigation of the bladder of 4 
rabbits -with 10 per cent versene (buffered to pH of 7.2 with 10% HaOH) through 
a Ho. 16 double irrigating Foley catheter over a period of 4 houre disclosed 
m^erately severe irritative changes on gross examination. Histological studies 
also revealed superficial and deep changes in the mucosa or submucosa. 

B. Irrigation of the renal pehds of 6 dogs with 10 per cent ver^ne revealed 
moderately severe irritative action on gross and microscopic examination. This 
study was carried out in three experiments, vis., 

1) Retrograde catheterization of the normal ureter in large dogs (4 F catheter). 

2) Retrograde catheterization of the normal undilated pelvis and ureter 
through a cutaneous ureterostomy (6 F double lumen catheter). 

3) Retrograde catheterization of the dilated renal pehds and ureter, i.e., re¬ 
sulting from partial constriction of the lower ureter by ligatures or sur- 
rovmding the lower end of ureter. A 6 F double lumen catheter passed up 
through the ureterocutaneous opening. 

Practically the same percentage of dissolution was obtained with weaker solu¬ 
tions of versene, i.e., 7.5, 5 and 3 per cent with a pH of 7.2, with correspondingly 
less irritation. The degree of irritation was decidedly less when NaHCOj was 
employed instead of HaOH as the alkalizing agent. 

Experimental study of the dissolution of calculi "in vivo”. Hrulateral dilatation 
of the pelvis and ureter was produced 1) by partial constriction of the ureter by 
ligature or 2) by placing a one inch piece of polyethylene around the lower 
ureter. After a period of 14 to 21 das^, the renal pelvis was e.xposed and incised 
and a small calculus i.e., mixed alkaline earth, phosphate, oxalate, carbonate, 
was placed within the pelvis which was carefully resutured to preserve its in¬ 
tegrity. The meter was severed in its lowest portion, i.e., close to the site of 
constriction and was transplanted to the loin. A No. 6 or No. 9 double lumen 
catheter was passed up the ureter into the pelvis and continuous irrigation of the 
pelvis with 10 per cent versene was performed for 4 to 6 horns. 

It was observed that 25-30 per cent dissolution of the calculus was obtained 
after irrigation for 4 to 6 hours but was accompanied by severe chemical irrita¬ 
tion of the peh-is and a necrotizing papillitis. It is interesting to note that essen¬ 
tially the same percentage of dissolution was obtained with a 7.5, 5, and 3 per 
cent solution of versene (pH 7.2 with NaOH or NaHCOj) with a proportionate 
decrease in the degree of irritation. When a 3 per cent solution of versene (pH 
7.2 with NaHCOs) was employed, the degree of irritation of the renal pelvic 
epithelium was minimum and in several cases was entirely absent. 


SUiDIAKT 


The authors have attacked the problem of the dissolution of calculi in ritro 
by employmg for the first time the chemical process of chelation and a new 
chdatmg agent, i.e., x-emene. Om studies indicate that 10 per cent versene is a 
particulmly effectixj solvent m vitro for the foHowing U-pes of calculi, viz, cal¬ 
cium carbonate and mcxed alkaline earth phosphates. It is also effective to a 
lesser degree m the dissolution of calcium oxalate calculi in pme or combined 
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forms. It is surprising to note that cystine calculi in pure or combined forms are 
also dissolved by 10 per cent versene solution. Uric acid and urate calculi are 
not affected by versene solution in various concentrations. 

Experimental studies were undertaken to determine the toxic action of 10 
per cent versene (pH / .2) upon the lining membrane of the renal pelvis, ureter 
and bladder of dogs and rabbits and it was found that continuous irrigation of 
these structures for 4 to 6 hours produced demonstrable irritative action of the 
epithelial lining of the bladder, ureter and pelvis. 

Experimental studies in dogs of the dissolution of calculi in vivo i.e., retro¬ 
grade irrigation of hydronephrotic pelvic containing calculi reveal that appro.xi- 
mately 25 per cent dissolution of alkaline earth phosphatic calculi after 4 hours 
irrigation with 10 per cent versene but was accompanied by irritation of the 
renal pelvis and papillae. 

The authors are continuing their studies of the toxic effects of versene and its 
salts upon the bladder and renal epithelium. This study is still in progress but 
it does appear that weaker solutions of versene acid and its various salts, i.e., 
3, 5, and 7.5 per cent are decidedly less irritative. Studies are also in progress 
to determine the influence and relation of alterations in the pH of the various 
versene solutions, i.e., utilizing various inorganic and organic acidifying and 
alkalinizing agents, upon the toxic and irritative properties of the solution. 
We believe that these studies ndll reveal the ideal strength and pH of versene 
to insure its chelating action without irritative action on the urinaiy organs. 

The authors are of the opinion that this new chelating agent offers definite 
promise as a solvent for urinar}’- calculi in humans. Clinical trials will be imder- 
taken as soon as the appropriate non toxic and non irritating solution of versene 
is determined and substantiated by animal e.xperiments. A subsequent report of 
these results will be presented at a later date. 

This study has also prompted the authors to investigate the efificacy of other 
organic sequestering and chelating compounds in the dissolution of uiinarj'^ cal¬ 
culi and the results of this study will be reported later. ^ 

The authors wish to e.xpress their sincere thanks to Drs. E. L. Prien, W. ^ • 
Scott and W. Goodwin who contributed some of the stones used in this study, 
and to Dr. Mano Golden, Thomas Hofmaster and Mehdn Fuld for their in¬ 
valuable technical assistance. 

100 W. Monument St., Baltimore 1, Md. (,B.S.A.) 
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DISCUSSION 

Dr, Howard I. Subt (Boston, Mass.): I have enjoyed reading Dr. Gehres’s 
paper very much.* There has been little question in my mind for many yeais 
that progress in stone dissolution might very well come from some judicious 
use of commercial water softeners. 

When Dr. Albright, Dr. Sulko'ndtch, Dr. Rosenheim, and I started many of 
our studies in stone dissolution in 1939, much time was spent with experiments 
using calgon, sodium hexameta phosphate, a water softener which even to¬ 
day is regarded as one of the most efBcient solvents of calcium salts. It became 
obvious to us than that calgon was about as effective a calcium solvent as 
many citric acid solutions. It also became ob^dous, however, that the pro¬ 
longed use of calgon on bladder mucosa caused much more irritation than citrate 
solutions which contained magnesium. Addition of magnesium to the calgon 
seemed to do little or nothing to minimize irritation. 

Our interest in commercial water softeners, however, did not wane and for 
the past 14 months at the Massachusetts General Hospital, we have done 
considerable e.xperimental work with sequestrine, a substance produced by the 
Alrose Chemical Company of Providence, Rhode Island. This is precisely the 
same chemical (versene acid)—only with a different trade name, as calsol 
which has been utilized bj’- Dr. Gehres. Our conclusions regarding the effective¬ 
ness and practicality of this chemical have been hopeful but far from conclusive. 
A preliminary report will soon be published. 1 per cent, 2 per cent and 3 per cent 
solutions of sequestrine have been used on rabbits’ teeth and there has been little, 
if any, difference in the solubility effect between even the 3 per cent solution of 
sequestrine and solution G. We have used this solution in a large number of 
rabbits and in man}’" of these there seemed to be more irritation than was seen 
with solution G while in others, chiefly where the 1 per cent solution was used, 
the bladders looked quite normal. This has kept up our interest in this product. 

I think it is important that one realizes that a large munber of animals must be 
used before any sound conclusions can be drawn regarding irritability effect. 
We are continuing work on this problem. 

Slide 1 shows the average loss in specific gra\dty of teeth shaken in solution G. 

1 per cent sequestrine, 2 per cent sequestrine, and 3 per cent sequestrine for 8 
hours. It also suggests that the solutions are less effective at pH 7.0 than 4.2. 
We believe that these figures give us quite an accurate comparison in the ef¬ 
fectiveness of these solutions in dissohdng calcium phosphate stones. Our re¬ 
sults using sequestrine solutions on calcixun oxalate stones have not as jet 
been encouraging. In urate stones I believe that perhaps some of Dr. Gehres s 
good results may have been due chiefly to pH and not to the specific chcmica. 
Our feeling has been that stone dissolution problems should be studied as s^- 
cifically as possible and that no one solution should be tried as a catch-all or 
any tj^pe of stone. This is especially important in the laboratorj' when t e 

• The paper by Dr. Gehres will be published in the March issue. Editor 
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basic facts are being studied. Our clinical experience with “Sequestnne” is 
very limited. We have used this solution in only two patients and both of these 
complained of so much pain that a fair test was not completed. 

Dr. Linwood D. ICbtser (Roanoke, Va.): Gentlemen, this could well be a 
landmark in the treatment of urinary stone. That two observers. Dr. Gehres 
and Dr. Abeshouse associated with Dr. Weinberg, working mdependently far 
apart in different clinics should report almost identical experiences with a new 
stone solvent, is most remarkable. 

These initial reports are promising. However clinical experience and compar¬ 
ison with other stone solvents over a period of time will be necessary to fully 
evaluate the use of this drug. 

In looking for the ideal solvent for use in retrograde dissolution of calculi 
several factors must be considered First, the solvent should be active within 
a few days showing a definite diminution in the size of the stone by x-ray. The 
tolerance of the individual patient to indwelling catheters and to lying in bed 
running an irrigator over days and weeks is variable. At best it constitutes a 
severe economic, physical and psycholo^c strain. 

Second, the solvent should attack dense as well as less compact stones. It is 
the feeling of myself and chemists working with me on this problem that the 
degree to which crystals are cemented together by the organic framework of the 
calculus is of prime importance in their dissolution. For the most part the stones 
which we have dissolved in the past are soft, recently formed calculi. Denser 
hard concrements are more resistant. We are under the impression that stones 
of recumbency undergo disintegration or yield to dissolution methods more 
easily because they are largely composed of inspissated crystals with little 
organic matter in them. 

Third, the ideal retrograde stone solvent must be well tolerated and have a 
minimal irritating effect upon the renal parenchyma. Continuous irrigation 
with any solution, even isotonic saline, may after a time produce an exacerbation 
of pyelonephritis. With acid or irritating solutions this may become highly 
dangerous. 


Again we must continue the search for stone solvents which may be given 
by mouth and produce a solvent reagent in the urine, an ideal which we may 
conceive of as possible if we have a kidney with reasonably good function. The 
achievement of dissolution of certain soft alkaline stones with acidifying drugs 
and diets and vitamines; Greta Hammarsten’s dissolution of experimental 
oxalate calculi in rats by a diet rich in magnesium, calcium and vitamines; the 
use of hippuric acid by Snapper, Bendein and Poliak; Schorr’s attack with low 
calcium phosphorus dietai^- combined with amphogel and estrogens; all these 
efforts are weU known. While they have not answered the problem’, they do 
stimulate us as to further investigation of this approach. 

At Virginia Polytechnic Institute Dr. Claffey and associated chemists have 
continued to collaborate with me in the study of the composition of calculi and 
then response to solvents. Hylonuronidase with G solution has been tried with 
partial success but its clinical use has not been effective as a solvent in the few 
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cases in which it has been tried. Recently we have found that 0.1 per cent potas¬ 
sium permanganate in an acetic acid sodium acetate buffer at pH 4 is highly 
effective in dissolving most stones, even oxalates, in the irrigator. I have not 
tried this clinically because it is probably too irritating. Besides the deposition 
of manganese dioxide in the tissues would be objectionable. 

We are convinced that we must know more of the nature of organic matter in 
calculi. We are at present concerned with the separation of this organic matter 
from dissolved stones by electrodialysis against various dialyzing solutions 
such as pure water, G solution and dilute hydrochloric acid. In a series of stones 
thus far studied we find the content in organic matter is extremely variable, 
as is the response of this extracted organic matter to urease and other ferments. 
We are hopeful that continued study will help us to learn more of the chemical 
nature of the organic material in stones and in turn to find some means of causing 
its disentegration. 

Finally I wish again to congratulate Dr. Abeshouse and Weinberg and Dr. 
Gehres for their remarkable presentations. I am certain that we shall all look 
forward to a clinical trial of the solvent which they have given us. 

Dr. Benjamin S. Abeshottsb (Baltimore, Md.): We have been trying a 
whole series of new chelating agents from various factories that have been 
kind enough to send them to us. Some work almost as well as versene. We have 
even gotten in touch with some organic chemists who are modifjdng this versene 
with various radicals and we think, though we are not sure, that we might be 
able to give it by mouth. 

I have been asked, how did I get into this business of stone solvents. Let me 
tell you how I did because I think it is an amusing story'. When I got back from 
Los Angeles last year, I was rather tired. I went out on the porch and sat down, 
and my neighbor, a manufacturing chemist, came over and wanted me to go 
out and play golf. I said, “I am too tired,” so we sat there and talked. We finally 
got around to the problems he had, and he told me that he had just manufac¬ 
tured 20 barrels of green soap for commercial use and it all came back because it 
was impure. At least it looked impure as it had had a fine precipitate which was 
filtered out and found to contain sodium carbonate, calcium phosphate, calcium 
oxalate, and a little calcium chloride. The problem was how to get these salts out 
of the soap solution. He found out through the American Chemical Society' that 
there was a chelating agent called versene that was used to clean out boilers, an 
also to soften water. He bought about 10 pounds of it. It cost him about S6, 
and thus he cleaned up $20,000 worth of soap. 

I said, “Can I get some of that?” and he said, "Sure,” and the foUoinng 
morning at eight-thirty', I went down to his plant and was given a poun . 
went back to the laboratory' and told the laboratory assistant to make up various 

solutions, i.e., 1 to 50 percent, and put it in test tubes with stones of definite com 

position. I came back 6 hours later and found that most of the stones were 
dissolved, and so we knew we had something “hot.” Then we went on rv nc 

the rest of the study. _ . . - 

I do want to thank Dr. Key'ser for his gracious and kind discussion, an 
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again want to tell you that I think Dr. Gehres desems the credit for a fine piece 
of work. 

Dr. Robert R. Gehres (Sacramento, Calif.): I ■«dsh to thank Dr. Abeshouse 
for his very generous remarks about our efforts, and Dr. Keyser for his construc¬ 
tive comments concerning the work. The words of both these men mean a great 
deal to us; Dr. Abeshouse because of his contribution to urology in general, and 
Dr. Keyser for what he has done to increase our knowledge of the cause, treat¬ 
ment and prevention of urinary calculus disease. His pioneering efforts in the 
developments and use of stone solvents have guided us in this work. 

It is important to impress upon you the fact that the solution is apparently 
effective against aU types of urinary calculi containing calcium, even though 
it be only a trace, and that it takes but a relatively short time for it to do its 
work. Many various sized, hard stones have been dissolved in only a few hours 
by contact with the solution in vitro, and others have been dissolved within 
two or three days by intermittent irrigation in vivo at infrequent intervals. 
After perfection of technique, the latter was well demonstrated in the last 2 
patients treated at the Squier Clinic. Again I wish to say that no toxic effects 
were noted in any patient treated, except in the one in which the solution was 
of an e-xceedingly high pH and contained lithium. 

We wish to express our appreciation and gratitude to Dr. B. C. Seegal, execu¬ 
tive officer of the department of bacteriologj’^ of the College of Physicians and 
Surgeons of Columbia University, for her kind interest in providing facilities 
and giving direction to this work, and to Dr. George P. Cahill, director of the 
J. Bentley Squier Urological Clinic of the Columbia Presbyterian Medical Center, 
for his encouragement and financial support which made this study possible. 
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CLINICAL EXPERIENCE WITH TERRAMYCIN IN TREATMENT OF 
REFRACTORY URINARY TRACT INFECTIONS 

REED M. NESBIT, M.D., JOHN ADCOCK, M.D., WILLIAM C. BAUM, M.D. 

AND CORA R. OWEN, Ph.D. 

From the Departments oj Surgery and Internal Medicine, University of Michigan 
Medical School, Ann Arbor, Mich. 

Terramycin, a new anti-microbial agent derived from a soil actionmycete, has 
a wide anti-bacterial spectrum embracing both gram positive and gram negative 
organisms. The material possesses a low degree of toxicity, both acute and 
chronic, in experimental animals. Terramycin is an amphoteric substance which 
is sparingly soluble at neutrality, while its sodium salt and the hydrochloride 
are each freely soluble. On the basis of animal studies, the hydrochloride was 
selected as the preparation of choice for oral administration in clinical work. 
This preliminary report deals with the results of therapy in a group of patients 
with long standing urinary tract infections which had not been successfully 
controUed by various other therapeutic agents. 

MATERIAL AND METHODS 

Terramycin hydrochloride,* a light yellow powder, was administered in 
capsules, each of which contained the equivalent, in biologic activity, of 250 mg. 
of prme terramycin base. Relatively large oral doses were deliberately emploj'ed 
since an evaluation of possible toxicity was one of the objectives of this study. 
An initial loading dose of 2.0 gm. was followed by 1.0 or 1.5 gm. at 6 hour 
intervals. The duration of therapy varied considerably, but was usually con¬ 
tinued for a minimum of 1 week, except in three instances where the patients 
experienced moderately severe nausea and vomiting, and refused further medi¬ 
cation. 

The patients who w'ere studied had infectious processes at various localities 
in the urinary tract. All had disease of long standing, and in many of them there 
had been a variety of infecting organisms at different periods during the course 
of the illness. The drug was not used in any case where major obstructive uro- 
pathy, calculous disease, or neoplasm w'as present. However, objective evidences 
of chronic inflammatory disease were found in the majority of the cases, either m 
the bladder by cj^stoscopy, or in the kidneys by pyelography'. It was believed 
that this type of case would constitute a formidable test of the therapeutic 
value of terramycin. 

Aerobic cultures of the urine were obtained within 24 hours prior to starting 
therapy, during treatment, and at intervals up to 1 month after discontinuing 
the drug. The sensitivity of bacteria isolated from patients during these perio s 
was determined by a simple technique utilizing a series of dilutions of terramy cm. 
The lowest dilution gi\'ing complete inhibition of growth at 24 hours was con- 

Rend at annua] meeting. American Urological Association, Washington, D. C., June I, 

* Supplied through the courtesy of Dr. Gladys Hobby of the Charles Pfizer Co., Inc., 
Brooklyn, N. Y. 


33C 



337 


TEBEAMTCCs in REKRACTOKT UBINAKT tract EvE'ECTIONS 

sidered to be the sensitmty of the strain nnder study. Concentrations of terra- 
mycin in serum and in urine ivere measured by a tube dilution method sunuar 
to that employed for penicillin assay utilizing the hemolytic streptococcus 

C 203 hlV as a test organism. _ _ _ 

White blood cell counts, hemoglobin determinations, and urine examinations 
were made daily throughout the period of treatment. Bromosi^alein tests of 
liver fimction irere done before and 'within 48 hours of cessation of therapy. 
Frequent determinations of the blood nonprotein nitrogen were made throughout 
the period of obsenntion in all patients, and in 10 patients serial urea clearances 
were done covering the period of therapy. 

EESUIiTS OP THEBAPT 

Table 1 gives the pertinent data on the 24 patients iacluded in this report. 
Analysis of these data reveal that 20 of the 24 patients treated had initial satis¬ 
factory response to therapy with disappearance of the bacteria originally identi¬ 
fied by culture. In most instances this effect was a prompt one occurring -within 
48 hours after the institution of treatment, and was associated with resolution of, 
or marked diminution in p 3 mria. Ten of these cases remained free of their initial 
pathogens for a minimum follow-up period of 2 weeks, but of these, 4 subse¬ 
quently developed re-infection -with a different organism. Th-us only 6 of the 
24 were actually controlled in the limited period covered by this studj*-. Of the 14 
cases considered as failures, 10 had negative cultures during therapy onlj' to 
have recurrence of the infection 'with the same bacteria within 1 week of the 
conclusion of treatment, and 4 cases proved totally refractory to therapy. 

On the doseage schedule used, the concentration of terramycin in serum ranged 
from 1.65 to 16.5 micrograms per cubic centimeter. Those who had known re¬ 
duction in renal function were found to have serum levels in the higher limits of 
this range in most instances. Urine levels of from 200 to 1000 micrograms per 
cubic centimeter were obser\md. 

There was no consistent correlation between the levels of terramycin in the 
serum, the sensitmty of the organism, and the outcome of treatment, although 
the organisms sho-wing the highest in vitro resistance were least influenced by 
therapy. A detailed account of the development of resistance to terramycin in 
the organisms from these and other patients will be published elsewhere. There 
were, however, several instances in which the strains obtained after completion 
of therapy showed a significant increase in resistance when compared "with those 
isolated prior to treatment. 


Toxicmr 

Blood cell coimts and bromsulfalein tests of liver fimction gave no evidence of 
toxic effect on the hematopoietic sj'stem or on the liver. Seven of the 24 patients 
had tra^tory elevations of the nonprotein nitrogen during treatment which 
returned to normal or pre-therapy levels within 48 hours after conclusion of 
therapy. In many of these the return to normal levels began while the terramycin 
was still being admmistered. Since there were no alterations in the urinalysL of 
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these patients indicative of renal damage, and since these elevations of non¬ 
protein nitrogen occurred in many of the patients vrho evidenced considerable 
nausea and vomiting, it is probable that such changes as ivere noted were due to 
dehydration. In that terramycin is a very acid drug, and in that the urinaiy pH 
of all patients under treatment was uniformily reduced to a range of 4.5 to 5.0, 
it is conceivable that this factor as well contributed to the dehydration. In the 
ten patients followed by serial estimations of renal function with urea clearance 
tests there was no evidence of significant departure from normal or pre-therapy 
determinations. 

Anorexia or mild nausea was not uncommon, but actual vomiting was rare 
and was confined to women. In two female patients given large initial dosage 
(3.0 gm.) vomiting was prominent and further medication was refused after 24 
hours of treatment. Significantly, both of these patients had vomited all previous 
medication. Loose, bulky stools were frequently noted, and in 1 case there was 
severe diarrhea. Nausea and vomiting were usually controlled by the concomitant 
administration of food with the drug, and the diarrhea managed with paregoric. 
Dermatitis venenata occurred on the sixth day of treatment in one patient wlio 
had had similar difficulties with other chemotKerapeutic and antibiotic agents. 


DISCUSSION 

The patients used in this study were all possessed of chronic infectious proc¬ 
esses involving the urinary tract against which a wide variety of antimicrobial 
agents had been noticeably ineffectual. It is a well known fact that devitalized 
tissue, or tissue involved by chronic inflammation offers an effective mechanical 
barrier to healing. Under such circumstances the use of a drug which is prin¬ 
cipally bacteriostatic allows for the survival of residual organisms, and these 
provide the nidus for subsequent relapse. It has been the clinical impression of 
most physicians responsible for the management of such cases that many pa¬ 
tients who harbor urinary tract infections, in which the predominant clinical 
characteristic is that of chronicity, remain refractory to therapy even though 
bacteriologic in idtro sensitivity studies would seem to predict a satisfactory 
therapeutic response. In the present study there were several instances in which 
the one or more organisms which were identified by pre-treatment culture dis¬ 
appeared during therapy only to be replaced by bacteria not previously recog¬ 
nized. In each instance these late appearing bacteria were relatively resistant to 
terramycin. It is doubtful that this represents a new infection. More likely, the 
suppression of the overshadowing primary offenders allowed proliferation in 
these deidtalized tissues of organisms which were already present in small mun- 
bers and possessed of native resistance to the drug. Such a sequence of events 
has been frequently noted with the use of other chemotherapeutic preparations. 

^^le tWs series is a^ittedly small, and the types of bacteria represented 
limited, it is the impression of the authors that terramycin is as good as, and may 
m the future prove superior to, other available chemotherapeutic and antibiotic 
agents m some types of infection. It was rather surprising to find such a satis¬ 
factory response m infections due to Pseudomonas aerugunosa, an organism 
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notoriously insensitive to most drugs used in the therapy of urinai^' tract in¬ 
fections. Therapeutic control was effected in three patients -ndth this organism 
and temporary complete suppression in three others. It is significant that two of 
these cases had previously proven completel 3 ’' refractor^'' to polymyxin. 

The experience here reported certainly indicates that terram 3 ’-cin is a relative!}' 
nontoxic agent, and that it has a marked suppressive action against infections 
due to organisms sensitive in vitro to its action. It is anticipated that further 
investigation will prove it to be a very useful adjunct to the drugs presently 
available for the control, not only of chronic refractory processes, but in a high 
percentage of acute infections as well. 

SmiMARY AND CONCLUSIONS 

Terramy'cin was used in the treatment of 24 cases of chronic urinary tract 
infections refractory to all preidous attempts at therap 3 c 

In 10 cases the initial infection was controlled, but in 4 of these re-infection 
with a new organism occurred. 

Fourteen of the cases did not respond. Ten of these obtained prompt and 
satisfactory'' temporary improvement whde tmder medication but relapsed on 
■withdrawal of the drug, while 4 were refractory from the start. 

This agent has demonstrated its value as an addition to the armamentarium 
of the physician treating urinary infections, because it will cure some where all 
other anti-bacterials have failed. The extent of its usefulness in handling acute 
infections must yet be determined. 
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DISCUSSION 

De. Geatsok Caeeoi.1. (St. Loeos, Mo.) : This report on tenamycin is thorou^ 
and informative. Onr studies, also, indicate that it is a s^e drug and a valuable 
addition to our expanding number of antibiotics. As indicated by the essayists, 
it has inhibited organisms which were resistant to all other known drugs. A 
percentage of our patients complained of diarrhea. A small percentage 
complained of nausea. See table 1. The drug failed to inhibit any of our strains 
of Proteus. The drug was found most effective in Escherichia coli, Aerobacter 
aerogenes, Alcaligenes, Streptococcus fecalis and Staphylococcus aureus. Sixty 
per cent of the strains of Pseudomonas were inhibited some of which were un¬ 
inhibited by all other antibiotics. 

Of 33 patients treated with terramycin, only 5 remained unaffected. Table 2 
gives the detail of this study. 

Table 3 ^ves the result of the study of 105 organisms tested in vitro. Our 
report appears more favorable than that of the essayists. We used different 
criteria. We considered that a result was favorable when the urine became clear 
and the culture was negative after the drug had been discontinued. If the same 
organism or a different organism appeared later in the patient, we considered 
that it was not a failure of the drug but a failure of the antibiotic to come in 
contact with the organism, due to poor drainage, tnicroscopic abscess formation 
or scar tissue with poor blood supply. We believe that recurrence emphasizes the 
limitation of an antibiotic. It is at best an auxiliary to sound diagnosis and 
surgical relief. 

We believe, also, that there is a direct relationship of the in vitro finding s and 
the clinical result. We explain a clinical failure, not by ineffectiveness of the 
antibiotic but due to the nature of the lesion or the condition of the host, recogniz¬ 
ing that even granulation tissue can hide organisms in such a manner as to 
prevent them from being exposed to the administered antibiotic. 

We have endeavored to set up a spectrum so that clinically, when an organism 
is identified by culture, the clinician can select the drug that is most likely to 
mhibit that organism. Table 4 represents the result of this endeavor. 

Dr. R. Frank Jones (Washington, D. C.): Terramycin was made available 
to the staff of Freedmen’s Hospital for evaluation in a large group of diseases. A 
report of the early results appeared in the J. A. M. A. for May 10, 1950. Its use 
has been continued by the Division of Urology, and the findings of its effect in 
20 cases of chronic urinary infections are reported to you. 

These patients had been under om care from several weeks to nearly ten years, 
during which time thej*^ had been treated by the antibacterial measure which 
was known to be the most effective in destroying the causative organism. Only 
4 of the 20 cases had had a single antibacterial measure applied, while the re¬ 
maining 16 had been treated with manj-^ combinations of penicillin, sulfonamides 
streptomycin, aureomycin, mandelic acid and urotropin. ’ 

Urine cultures and pus cell counts were made at the beginnng of therapy. 
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Table 1. Toxic effects of terramycin 


No serious toxic effects 


SYMPTOMS 

SO. or pAxnarrs 

^Diarrhea | 

10 

Nausea 

6 

Vomiting 

2 

Sore mouth 

1 

Esophogeal burning 

2 


* 5 patients: severe diarrhea post-treatment. 


Table 2, Terramycin in vivo 


OEGANlSir 

sx.'fsrnvm is vnciociAMS/MiixiuiEt 

IXSUITS 

0.01 

O.M 

0,17 

0.7 

2.8 

ll.t 

Escherichia coli. j 


I 

8 




9 Controlled 

Escherichia intermediate... 


1 

3 




4 Controlled 

Aerobacter aerogenes. 


2 

2 

2 



6 Controlled 

Paracolon coliforme . 


1 





1 Controlled 

Proteus vulgaris. 





3 


4 Failures 

Pseudomonas aeruginosa. .. 


1 

I 

1 

! 2 


5 Controlled 



i 


1 



] Failure 

Alcaligenes fecalis. 







— 

Streptococcus fecalis. 

1 





1 

2 Controlled 

Staphylococcus albus. 

1 






1 Controlled 


Dosage: 2 capsules (250 mg.) every 6 hrs. for 3 days 


28 Controlled 
6 Failures 


Table 3. Terramycin sensitivities of 105 organisms 
Mcg./cc 



SO. 

0.01 

0.04 

0.17 

0.7 

2.B 

11.4 

>11.4 

% stssi- 
Tr>r 

Escherichia coli. 

35 


8 

26 

1 




100 

Escherichia intermediate. 

n 

2 

1 

6 

1 




91 

Aerobacter aerogenes. 

13 

1 

j 

2 

® I 

4 

1 

1 


85 

Paracolon coliforme. 

1 

1 ! 








Proteus VTilgaris. 

12 1 




2 

6 

3 

1 

17 

Pseudomonas aeruginosa. 

15 


1 

1 

7 

3 

2 

1 


Alcaligenes fecalis. 




4 

2 




! inn 

Streptococcus fecalis. 

7 

4 

3 







B. hemolytic streptococcus... 

1 






1 



Staphj-lococcus aureus. 

4 

3 


1 






Staphylococcus albus, B. he- 

1 

1 








molytic. 

1 






1 


-- 


The clinical s 3 'mptonis were evaluated. The infecting organisms were in purc 
culture in 16 and mixed in 4. The pus cells per high power field uncentrifugaliz ^ 
ranged from a few to innumerable. Frequenc.v, dj'suria and urgencj'were the mos 
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common symptoms. Sixteen patients -n-ere postoperative; 11 from prostatec¬ 
tomies, suprapubic, retropubic and perineal; 2 follovdng removal of kidney stones; 
1 each from stones in the ureter and bladder; and 1 from cystectomy with bilateral 
ureteral transplantation to the skin. 

It was decided to give a standard dose of 10 gm. terramycin over 5 days at b 
hour intervals. The urine was studied microscopically for pus cells and cultured 
for organisms during each day of therapy. 

The clinical results of this study were satisfactory for every patient was 
benefited within the 5 days of therapy. 

There was elimination of all symptoms in most of the patients. 

There was reduction of the pyuria and bacteriuria in all and complete eradi¬ 
cation of organisms in many. 


Table 4. Antibiotics and chemotherapeutic agents with their practical application in 


urinary infections 




DEUO SHOWING % DCBIBmON 



OXGMUSU 

Penicillin 

Strep¬ 

to¬ 

mycin 

Aurco* 

mycin 

Chin- 

romy- 

cetxn 

Gantrisin 

Terra- 

mycin 

or EmcACY 

Escherichia coli.. 

Resistant 

84 

88 

96 

87 

100 

Terra—Chloro—^Aureo 

Escherichia in- 








termediate. 

Resistant 

33 

96 

73 

27 

91 

I Aureo—Terra—Chloro 

Aerobacter aero- 








genes. 

Resistant 

44 

94 

I 39 

0 

85 

Aureo—Terra—Strep 

Paracolon. 

Resistant 

50 

83 

55 

62 

100 

Terra—Aureo—Gant 

Proteus. 

Resistant 

77 

13 

83 

70 

17 ; 

Chloro—Strep—Gant 

Pseudononas. 

Resistant 1 

5 

14 ' 

0 

0 

60 

Terra—^Aureo—Strep 

Alcaligenes. 

Resistant 

30 

80 

33 

0 

100 

Terra—^Aureo—Strep 

Streptococcusfe¬ 
calis . 

Resistant 

0 

100 

100 

0 

100 

Chloro—Aureo—^Terra 

S. hemolyticus... 

Resistant 

— 

— 

— 

— 

— 

Pen—Terra 

S. aureus.. 

95 plus 
. 95 plus 

_ 




100 

Terra—^Pen 

Desired ph of 








urine. 

Acid 

Aik. 

Acid 

Acid 

Either 

Acid 



There was permanent elimination of many organisms, and change of bacterial 
flora in many cases. 

The most susceptible organisms bacteriologically were the Pyocyaneus, B. 
mucosus capsulatus and paracolon. The A. aerogenes and E. coli were next in 
susceptibility, whereas the Staph, albus, Staph, aureus and Strep, fecalis were 
most resistant. The Proteus was resistant in eveiy case. 

Benefit seemed not to be related to the urinaiy pH. 

Clinical mprovement was noted in every case by subsidence of symptoms and 
sharp decline in the pus ceU count. There was sometimes culture reversal not- 
nuthstanding the presence of stones in the kidney and bladder and strictme of 


There were no toxic reactions though there were some side reactions. One 
patient persistently regurgitated the drug immediately upon swallowing it. 
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SKF 538-A:* A NEW TOPICAL ANESTHETIC FOR USE IN THE 
URETHRA: A PRELIMINARY REPORT 


JOHN E. DEES and SA2HUEL S, AMBROSE, JR. 

From the Department of Surgery, Division of Urology, Duke University Medical School and 

Duke Hospital, Durham, N. C. 


Approximately one year ago we received for clinical trial as a topical anesthetic 
a new compound, SKF 538-A, or l-(beta-dimethylaminoetlio.xy)-3-Butyliso- 
quinoline monohydrochloride. Pharmacological studies^ in the manufacturer’s 
laboratories had indicated that this drug might compare favorably with nuper- 
caine hydrochloride (hereinafter called nupercaine) which is known as the most 
potent but also the most toxic of the commonly used local anesthetics.* Their 
findings are summarized in table 1. According to these tests, the new compound 
has an anesthetic effect about 10 times that of nupercaine, an 0.001 per cent 
concentration of SKF 538-A and 0.01 per cent solution of nupercaine giving com¬ 
parable anesthesia of the rabbit eye. TKey emphasized, however, that the rabbit 
eye is a very sensitive test medimn and that such results could hardly be ex¬ 
pected to show up in ordinary clinical use. Moreover, its toxicity for the lab¬ 
oratory animal is less than that of nupercaine, although greater than that of 
procaine or cocaine. Thus, solutions of SKF 538-A that are equipotent wth 
nupercaine should fall in the toxicity range of procaine. Subacute toxicity studies 
conducted for 30 days on rats and guinea pigs revealed no pathological changes 
attributable to the compound. Patch test studies on abraded, as well as intact 
skin showed SKF 538-A to be free of primarj*^ irritant or allergenic action. Sur¬ 
face tension studies revealed that 0.25 per cent SKF 538-A solution had a sur¬ 
face tension of 40.5 djmes/cm. when tested by the DuNouy Tensiometer-Ring 
method at 25C (surface tension of w'ater being 72.0 djmes/cm.) In compara¬ 
tive tests, a solution of nupercaine hydrochloride (0.17 per cent) made by dis¬ 
solving one tablet in 30 cc of distilled wmter, had a surface tension of 60.0 dynes/ 
cm. at 25 C. 

This anesthetic has now been used in 403 patients for urologie instrumentation. 
The procedures included urethral dilatation with sounds, cystoscopic examina¬ 
tion of the bladder, topical application of 20 per cent silver nitrate to the urethra 
and trigone in the female, hydraulic dilatation of the bladder for interstitia 
cystitis, and a few instances of instnunental dilatation of the ureter. From 1 
patients who had undergone similar instrumentation prevdously with topica 
nupercaine anesthesia it was possible to obtain an impression of the coraparalu e 
effectiveness of the two anesthetics. 


* SIvF-53S-A solutions used in our study were provided by Smith, Kline French 
L.ibor.itories, Philadelphia, Pa. 

> Fellows, E. J. and Macko, E.: Local Anesthetic Activity of a Series 

Isoquinolines. Presented at annual meeting of the American Federation 
meeting, Detroit, I^Iich., April 1&-22, 1949. _ . x. York: 

’Goodman, L. and Gilman, A.: The Pharmacological Basis of Therapeutics, 
the Macmillan Company, 1941, p. 302. 
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method 

SKF 538-A was admiiiistered in essentially the same manner as that which has 
been employed with nupercaine 0.17 per cent for a number of years. In the male, 
30 cc of the solution is injected' slowly through the urethra 'with a bulb syringe 
and contact with the urethral mucosa is maintained for 5 minutes by applying 
a clamp to the end of the penis. In the female, 30 cc of the anesthetic is injected 
from a bulb syringe through the urethral meatus. Slow injection of the drug is 
believed to be important. After injection is stopped, solutions remain in effec¬ 
tive contact with the mucosa over the internal and external sphincters for only 
a few seconds 5 this can be demonstrated in serial x-rays during and following in¬ 
jection of a nomdscous radiopaque medium. These two segments of the urethra 
are most sensitive and are subjected to the greatest degree of pressure by the 
rigid shaft of a straight urethral instrument. Thus the slower the rate of injec¬ 
tion of the anesthetic the more prolonged is its contact with these two important 
segments of the urethra. 

Table 1 


co^rpotINO 

LOCAL ANtSTflETlC ACTIVITV ATTEi TOPI¬ 
CAL APPLICATIOS TO SlABBIT’s EVES 

ACtTfE TOXICITV 
ATTEB DiTEAPEBITONEAL 

1 INJECTION IN BATS 

Concentration % 

BuratioB o! Auw- 
(Mm.) 

1 Approx. 

ED-» (mg./kg.) 

Procaine 

1.0 

2 (?) 

225 mg./kg. 

Cocaine 

1.0 

18 

75-100 m^./ke. 

Nupercaine 

0.01 

69.2 

30 mg.Ag. 


0.001 

DODe 


SKF No. 538-A 

0.1 

514 




(S hrs. 34 min.) 



0.01 1 

199 

45-50 me./ke. 



(3 hrs. 19 min.) 



0.001 

75 



SKF 538-A was used in concentrations ranging from 0.05 per cent to 0.30 per 
cent, with the object of determining which strength might be most practical for 
clinical use. 


evaluation of besults 

The interpretation of the results of a study of this type is admittedly most 
dfficult. The only basis for comparison of the degree of anesthesia produced by 
different topical anesthetics is a subjective one which is dependent upon the 
patient’s evaluation of his own discomfort. When there has been no previous in¬ 
strumentation for comparison, evaluation of the degree of anesthesia is even 
more difficult and must depend primarily upon the judgment and experience of 
the operator. Every effort was made to interpret the results as objectively as 
possible in this study. 

In grading the degree of anesthesia produced by SKF 538-A, as compared to 
at of previous nupercaine anesthesias for similar instrumentations the results 
were arbitrarily divided into four groups: No. 1, the same amount, or more pain 
than with prewous nupercaine; No. 2, less pain. No. 3, much less pain, and No. 
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4, no pain (a feeling of pressure onlj-). In evaluating the degree of anesthesia 
in patients who had no previous instrumentation to serv’'e as a basis for compar¬ 
ison, the results were classified into three groups: No. 1, poor to fair anesthesia; 
No. 2, good anesthesia; No. 3, complete anesthesia. 

DISCUSSION OP RESULTS 

The results are summarized in tables 2 and 3, 

Of the 181 patients previously treated with topical nupercaine for similar in¬ 
strumentations, 84.5 per cent reported less discomfort with SKF 538-A {table 
2). In the remaining 222 patients who had undergone instrumentation previously 


Table 2. Effectiveness of SKF 6S8-A as compared with nupercaine 0.17 per cent 


CONC. SKF 53S-A PER CENT 

TOTAL 

PATIENTS 

NO DIPPER- 
ENC* 

A. 

LESS PAIN 

B, 

iTOCS LESS 
PAIN 

C. 

NO PAIN 

TOTAL: 
UT3XE 01 
NO PAIN 

(B & Cj 

Vo 

0.05 

9 

5 , 

2 

— 

0 1 

22.2 

O.IO 1 

75 

15 

22 


5 

50.7 

0.15 

45 

6 

4 


19 

1 77.7 

0.25 

43 

2 

< 2 


28 


0.30 

9 

1 

0 

0 




Total. 

181 


84.5% 

■ 


Table 3. Estimated effectiveness of SKF 6S8-A, no comparison with other anestheUcs 


CONC. SKF 53S-A 

TOTAL 

PATIENTS 

A, 

POOR TO PAIR 
ANESTHESIA 

CO02> 

anesthesia 

a 

COMPLETE 

ANESTHESIA 

TO CORTITTI 
sKtsmtsu 

(B k C) 

0.1% 

52 

16 

30 

6 

69.2 

0.15% 

64 

14 

20 

30 

78.1 

0.25% 

69 

9 

31 

29 

86.9 

0.3% 

37 

8 

10 

19 

■a 

Total. 

222 

__ 


without local anesthesia or with an unknonm anesthetic, or had had no previous 
instrumentation at all, there was good to complete anesthesia in 78.8 per cent 
(table 3}. Altogether, little or no pain was reported by a total of 298 of the 4 
patients, or 74.3 per cent. 

We believe that it is significant that 145 patients, 36 per cent of the total, at 
perienced no pain, feeling only some pressure from the passage of the instnimen , 
and of these only 6 were female. It is apparent from the tables that increasing J 
higher concentrations of SKF 538-A provided greater protection. This was con 
firmed in 26 cases treated with different solutions of SKF 538-A for two or more 
instrumentations; all e-tcept one noted a greater degree of anesthesia v. cn a 
higher concentration was used. Of the patients recemng 0.15 per cent or i^ c 
concentrations of SKF 538-A, 134 or 57 per cent e.\'perienced no pain at all. “ 
basis of the results depicted in tables 2 and 3, 0.25 per cent SICF 53S-A nas - 
lected as the optimum concentration for clinical use. 






















SKF 538-a: a new topical, anesthetic 


349 


In 3 patients with ureteral stricture 15 cc of the anesthetic solution was gently 
instilled into the renal pelvis and ureter through a small catheter prior to in¬ 
strumental dilatation. AH noted considerably less pain on the passage of a larger 
dilating bougie than with the initial small catheter. 

Hj^draulic dilatation of the bladder for interstitial cystitis was carried out after 
instillation of SKF 538-A in a small number of paitents. The results were inconclu¬ 
sive, some experiencing as much or more discomfort than on previous dilatations 
and others, less discomfort. In 2 patients, however, the capacity of the bladder 
on forced distention was doubled following instillation of the anesthetic solution. 

Prompt rehef of bladder spasm, occurring during cystoscopy, was obtained in 
a few patients following injection of 30 cc of SKF-A-538 through the cystoscope 
sheath. 

REACTIONS 

Four patients in this series developed urethral bleeding immediately following 
injection of the anesthetic solution. In one, the bleeding was rather profuse and 
lasted several hours. In the other three, it was shght. This incidence of bleeding 
is no hi^er in our experience than when nupercaine is used and is thought to 
be mechanical in natme, a result of overdistention of the urethra. One patient 
who had been cystoscoped many times previously with nupercaine anesthesia 
stated that he felt faint following the first instillation of 0.25 per cent SKF 538-A, 
but this was transient and no other systemic effects were noted. Occasionally, 
slight burning in the urethra was noted for a few seconds after injection. This 
occurred most frequentlj'- in the group receiving the 0.3 per cent solution. Two 
other complications occurred, but they cannot be attributed to the anesthetic. 
In 1 case, a Negro with a dense urethral stricture, the instillation was made too 
energetically, resulting in extravasation of both anesthetic and air into the sub¬ 
cutaneous tissues of the penis. Vigorous antibiotic treatment was immediately 
instituted and the extravasation subsided without ill effect. In another patient, 
rather marked edema and su-elhng of the soft tissues of the penis followed cystos¬ 
copy imder local SKF 538-A. Subsequent skin testing by patch test revealed 
that the individual was sensitive to cystan, the antiseptic solution in which the 
cystoscopes were kept, and the patch test for SKF 538-A was negative. 

Seventy-seven patients had SKF 538-A anesthesia on from 2 to 7 occasions 
at intervals va^g from 1 to several weeks. In no instance was there any evi¬ 
dence of sensitivity to the drug having been produced. Some indiidduals claimed 
that postinstrumental burning and discomfort were less after the use of SKF 
538-A than with nupercaine. Others could detect no difference, and still others 
claimed that there was less postmstrumental discomfort when no local anesthetic 
was used. 


CONCLUSIONS 

SI^ 538-A is a safe, quite effective, topical anesthetic for routine use in the 
urethra. 

In concentrations of 0.15 per cent to 0.3 per cent, SKF 538-A is a more active 
topical anesthetic for use in the urethra than 0.17 per cent nupercaine. 



PROGBAM, ANNUAL MEETING, SOUTHEASTERN SECTION, 
AMERICAN UROLOGICAL ASSOCIATION 
MEMPHIS, TENN., MARCH 7, 8, 9, 10, 1951 

THURSDAT, XrARCH 8 

The Role or Protective Colloids in the Prevention of Urinary Calculi. Dr. Arthur 
J. Butt, Jr., Pensacola, Pla. 

Discussed bj' Dr. G. Aubrey Halves, Charlotte, N. C. 

The Management of Calculus in the Lower Ureter. Drs. Champion, Fowler, Coleman 
arid Florence (by invitation), Atlanta, Ga. 

Discussed by Dr. Howell D. Woodson, Memphis, Tenn. 

Hypertension in the Surgical Kidney. Dr. Edwin P. Alyea, Durham, N. C. 

Discussed by Dr. Bruno Barelare, Birmingham, Ala. 

The Importance of Renal Arteriography in Upper Urinary Tract Diagnosis. Dr. 
Parke Smith, Cincinnati, Ohio, Guest Speaker 
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350 



The Journ'al of Urology 
Vol. 65, Xo. 3, March 1951 
Prinled tn U. S. A. 


MULTILOCULAR CYSTS OF THE laDXEY 


TRUETT H. FRAZIER 

from the I'rological Service, Yale Unirersitii School of Medicine and (he yew Haven Hospital, 

Xeic Haven, Conn. 


The subject of multilocular cyst of the kidney has been discussed relatively 
infrequently in the literature during the past half centuiy. It has been recog¬ 
nized by many as a clinical entity; however othei-s have regarded it as an unusual 
variation of the more common solitarj' serous cysts or of congenital polycystic 
renal disease. Braasch and Aleland suggest that the term multilocular cyst, 
nevertheless, is not simonjunous with polycystic disease of the kidnej’ but refers 
raftiar to a collection of cj'sts within cysts, hai'ing distinct diffeientiating char¬ 
acteristics. They further believe that multilocular cysts are in no waj' related to 
polycvstic renal disease or to solitary' cysts but are a separate entity entirely. 
In setting aside multilocular renal cysts as an entity, not to be confused with 
polycystic kidney, Lieberthal pointed out that in polycystic disease the cysts 
are scattered throughout the parenchiuna of both kidneys and are separated by 
islands of functioning renal tissue; whereas the multilocular renal cyst is uni¬ 
lateral and confined to some particular region of the kidnej- such as the hilus 
or one of the poles with no identifiable functioning renal tissue between the cysts. 
However, Ljmeh and Thompson as well as Dakin reported cases in which the 
kidney was completely replaced by a multilocular cystic mass with no identifi¬ 
able renal tissue, and Schwartz reported a simUar case with only a small mass of 
kidney tissue remaining. In the French and Italian fiterature, multilocular cj-sts 
of the kidnej' are referred to as “partially polycystic kidney”; nevertheless the 
disease entity is the same. 

In renewing the literature one is led to believe that multilocular renal cysts 
are extremely rare; although it would appear from accounts of both urologists 
and pathologists that the disease has been encountered either at operation or 
autopsy more frequently than has been preHously supposed. In 1933, Braasch 
and Aleland brought the subject up to date by reporting 6 cases from the Alayo 
Clinic and mentioning 4 cases prertously reported in the literature (Edmonds, 
Haslinger, Fullerton, and Ila\-ich), the earliest one dating back to 1892. Since 


1933 there have been 7 additional cases reported in the American and Canadian 
literature: Schwartz, 1936; Ljmch and Thompson, 1937; Lieberthal, 1939; Bur¬ 
rell, 1940; Dakin, 1940; Toulson and Wagner, 1942; Randolph and Alurphy, 
1947. In 1946 E. Chaurtn referred to 9 cases of “partially polycvstic kidney” in 
the French literature and added one case of his own. Two cases of the same 
disease entity have been reported in the Italian literature since 1942; so these 
casea along with two additional cases which will be presented in this paper brino- 
the total number of reported cases up to 31. 

The following 2 case reports are examples tj-pical of multilocular renal evsts 
as encountered clinicallv. 
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The subject of multilocular cyst of the kidney has been discussed relatively 
infrequently in the literature during the past half century. It has been recog¬ 
nized by many as a clinical entity; however others have regarded it as an unusual 
variation of the more common solitary serous cysts or of congenital polycystic 
renal disease. Braasch and Meland suggest that the term multilocular cyst, 
nevertheless, is not sjuionjunous with polycystic disease of the kidney but refers 
rather to a collection of cj'sts within cj'sts, having distinct differentiating char¬ 
acteristics. They further believe that multilocular cj^sts are in no wa3’’ i elated to 
polyc 3 ^stic renal disease or to solitaiy cysts but are a separate entity entirely. 
In setting aside multilocular I'enal C 3 ’’sts as an entit 3 q not to be confused with 
polyc 3 '^stic kidney, Lieberthal pointed out that in polyc 3 ^stic disease the cysts 
are scattered throughout the parench 3 'ma of both kidne 3 ’-s and are separated by 
islands of functioning renal tissue; whereas the multilocular renal C 3 ’'st is uni¬ 
lateral and confined to some particular region of the kidney such as the hilus 
or one of the poles with no identifiable functioning renal tissue between the cysts. 
However, L 3 Tich and Thompson as well as Dakin reported cases in vrhich the 
kidney was completely replaced b 3 ’’ a multilocular C 3 'stic mass with no identifi¬ 
able renal tissue, and Schwartz reported a similar case with onl 3 ’- a small mass of 
kidney tissue remaining. In the French and Italian literature, multilocular C 3 ’'sts 
of the kidne 3 ’’ are referred to as “partiall 3 ’^ potyc 3 ’^stic kidne 3 f”; nevertheless the 
disease entit 3 ' is the same. 

In reviewing the literature one is led to believe that multilocular renal C 3 ’^sts 
are extremely rare; although it would appear from accounts of both urologists 
and pathologists that the disease has been encountered either at operation or 
autopsy more frequently than has been previously supposed. In 1933, Braasch 
and iMeland brought the subject up to date by reporting 6 cases from the IMayo 
Clinic and mentioning 4 cases previously reported in the literature (Edmonds, 
Haslinger, Fullerton, and Rartch), the earliest one dating back to 1892. Since 
1933 there have been 7 additional cases reported in the American and Canadian 
literature; Schwartz, 1936; L 3 Tich and Thompson, 1937; Lieberthal, 1939; Bur¬ 
rell,^ 1940; Dakin, 1940; Toulson and Wagner, 1942; Randolph and Murphy, 
1947. In 1946 E. Chauvin referred to 9 cases of “partially polyc 3 ^stic kidney” in 
the French literature and added one case of his own. Two cases of the same 
disease entity have been reported in the Italian literature since 1942; so these 
cases along with two additional cases which will be presented in this paper bring 
the total number of reported cases up to 31. 

The following 2 case reports are examples tyip\ca\ of multilocular renal cvsts 
as encountered clinically. 
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CASE REPORTS 

Case 1* K. B., a male child 3| jmars of age, was admitted to (he pecliatricj 
service of the Xew Haven Hospital on November 29, 1933 because of a mass in 
the left uppei C[uadrant of the abdomen discoi'ered by his famib' physician on 
routine ph 3 'sical examination. It was revealed by the patient’s mother that there 
had been no previous signs or siTOptoms of urinary tract disease other tlian enure¬ 
sis since birth. There was no history of pain or hematuria. 

The patient did not appear ill. Temperature 100 F, pulse 100, respirations 21, 
B. P. 100/60. On examining the abdomen a tumor mass measuring S b\’ 10 cm. 



Fig. 1. Case 1. Retrograde pyelogranis showing largo left flank mass with deformit.' of 
left renal pelvis and calyces. 

was found to fill the left upper abdomen and flank. The ma.s.s was smooth, non- 
tender, elastic in consistency-, and somewhat movable. The left kidney could not 
be distinguished from the ma.ss. Tire urine showed 1 plus albumin and fatty 
casts. Red blood cells 5.2 million, white blood cells 11,000 with a normal dilTcr- 
ential. Phenolsulfonphtlialcin excretion 55 per cent in 1 hour. Xonjrrotein nitro 
gen 33 mg. per cent. The lower urinaiy tract was normal on cy.sto-copy. He'ro- 
grade pyelo-ureterograms revealed a normal kidney and ureter on the dglit. 
however there was a marked pres.surc deformity of the renal pelvis and the inn t c 
and lower calyces on the left. A large soft ti.'^.-^ue mass involved the hwei po c 
of the left kidney (fig. I). The phenolsiilfonphthalein excretion was normal fioin 

* The report of c.ase 1 is incorpor.-itcd with the pcrmi.«sioii of Dr. Chile L. Deiiimi:. 
clinical professor of urology. Vale L'liivcrsity School of .Medicine. 
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the right kidney and absent from the left kidney in 15 minutes, iiletastatic x-ray 

cpripS 'WQS IlGScltiVG. 

\ tentative diagnosis of Wilms tumor was made, and the patient was given a 
coulee of deep x-ray therapy. After 5 weeks it was found that the size of the 
tumor had decreased only slightly and still presented the previously descnbed 

On Febmaiy 6, 1934 the left kidney was explored by Dr. Deming through a 
flank incision, and a rounded tumor mass with a smoorii, glistening, white cap¬ 
sule was found to involve the entire lower half of the kidney (fig- 2). The tumor 
meas^ured 12 cm. in diameter and along with the kidney was easily dissected 



Fig. 2. Case 1. Gross specimen. Xotice marked similarity to solid tumor 

free from surrounding stmctures and removed. The patient made an uneventful 
recoverj'. 

Upon sectioning the specimen, the greater part of the mass was seen to be 
composed of a well circumscribed, encapsulated, multilocidar tumor measuring 
S by 10 cm. The capsule measured 2-4 mm. in thickness, and from this arose 
numerous thin-walled septa nhich subdi\-ided the mass into numerous irregular 
cy,4ic cavities containing a clear almost jelly-like material and having the ap¬ 
pearance of a pseudomucinous cyst. IMost of the kidney tissue had been oblit¬ 
erated b} the encroachment of the cystic tumor, there remaining only the supe¬ 
rior pole of tlie kidney which measured 2 by 5 cm. and appeared normal gro«lv 
(fig. 3). 

Microscopic study of sections of tissue taken from the superior pole of the 
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specimen revealed normal renal tissue except near the border between the renal 
tissue and the cj'stic structure, where a number of hj’-alinized glomenili and com¬ 
pressed renal tubules with slight round cell infiltration in an increased connective 
tissue stroma were seen. The cj’st wall which appeared to have been formed by 
compression of surrounding renal tissue was made up for the most part by a 
dense hyalinizing fibrous connective tissue (fig. 4). The lumina of the ci'sts or 
locules were filled with a light pink staining material, and the cj'sts were lined 
by^ a cuboidal and in some cases flattened epithelium (fig. 5). The walls of some 
locules showed papillary in-foldings; however these were coarse and were coi'crcd 
by a single la 3 mr of flattened epithelial cells. No eiddence of malignancj’ was 
noted. Final diagnosis: Multilocular cj^st of left kidne 5 ''. 



Fig 3 Case 1. Gross specimen sectioned. Notice gross resemblance to cysladcnoni i. 
Thick capsule separates cystic mass from normal upper pole of kidnc.v. 

During the past 16 y'ears this jiatient has been followed closeh' as an out P'' 
tient. In the spring of 1949, the patient, then 19 years of age, was found to have 
an average blood pressure of 150''106. More recent examination has confirmee 
the persistence of In'pertension which responds only' moderately' to cold prc-> or 
and sedation tests. The urine was normal as were the phenolsulfonphthalcin c\ 
cretion and the nonprotein nitrogen. I'rinc concentration tests shoued a m.iM 
mum specific gravity' of 1.017. Pyclographic studies of the remaining rie, >• ' 
ncy' revealed no abnormalities. Xo definite evidence is present at this time 
the patient’s hypertension is in any' way' related to disease in his remaining ri„ 

kidnev. , , i 

Case 2. On April 19, 1949, S. A. M., a 6 months old male child w.as adrn 

to the pediatrics service of the Xew Haven Hospital, his mother rcica mg' • 
she had noticed “rusty urine” stains on hi.s diapers and a “lump m i 
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^pper abdomen ^vhile bathing him 4 days prior to admission. There had been 

100 F pulse 140. respirations 22, B. P. 106 60. Inspection of the le* 

a large, bulging mass occupying the left upper abdomen and flank and 
mor-ing on respiration. The mass rvas nontender, presented a smooth suiface e. 
cept for a shallow cleft on its anterior surface, and was nibbeiy m consistenc. . 
The liver, spleen, and right kidney were not palpable. 



Fig. 4. Showing compression of adjacent renal tissue by thickened fibrous capsule of 
cyst. H. it E. stain, X o. 


The urine showed 2 plus albumin with 0-S red blood cells. Red blood cells 
5.07 million; white blood cells 17,800 with 34 segmented forms. 60 hmphocytes, 
and 6 monoct-tes; nonprotein nitrogen 21 mg. per cent. CO;-22 meq./Iiter; 
CL-99.6 meq./liter. A metastatic x-ray series was negative. Kxcretoiy urography 
revealed a large, spherical, soft tissue mass roughly 10 cm. in diameter in the 
left upper abdomen which appeared to arise from the lower pole of the left kid¬ 
ney. The mass was homogeneous in appearance and without calcification. The 
adjacent intestinal loops were displaced medi.ally, anteriorly, and inferiorly. The 
right kidney appeared normal. In the left kidney the inferior and middle calyces 
appeared dilated, flattened, and displaced upward (fig. G). On the lateral pro¬ 
jection the mass could be seen encroaching on the anterior wall of the remal 
pelvis producing flattening. A diagnosis was made of tumor of the left kidnev, 
probably of the variety described by tVilms. 
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I'lG 5 Ci'C 1 Iiulniduil (.•\'.ts tic liiioil «itli both cuboid il and nrittcmd cpiflidi 
Septa are of clcn^'C conric( ti\c ti«>uc II st nn, X H 

Consequently on Apnl 22, 1940, the thiul flay of ho-pitalization, tlxj 
region \fas. exploied Ihiongli an inci-ion c\ten(lin!: in tlie midlnie fiom le m 
piocess to a point 2 cm. above tlie nmbilieii'-, thence laterally and p >' tn" 
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the left costovertebral angle. Through a transperitoneal approach ^ ®cap - 

Stumor mass, approximately 12 cm. in diameter, mvoh-mg the lowei pole 

of the left kidney, nas encountered. The process had aU the ^PP^Y'^riefttj 
neoplasm; therefore, after finding the right kidney pa pably normal, a left ne¬ 
phrectomy was carried out. There was no eAuclence of hunph node imohemen 
in the region of the pedicle. Postoperative recovery was rapid and uncomp - 

""""Ti specimen consisted of a kidney measuring 13 by 9 cm., the lower pole of 
n-hich was replaced by a large tense mass which beneath the thickened capsu e 



Fig. 6. Case 2. E.\cretory urogram showing large mass in left flank displacing left ureter 
to right side of abdomen mth marked deformity and upward displacement of left renal 
pelvis and calyces. 


appeared lobulated. The superior pole appeared to be grossly normal kidnejx 
On opening the mass one noticed 50-60 closeh' packed, thin walled, translucent 
cysts containing clear fluid. This group of cysts was in turn surrounded b}' a 
somewhat thicker wall or capsule, which varied in thickness from 2-4 mm., and 
which separated the mass of cysts from the upper pole of grossly normal kid¬ 
ney. The diameter of the individual cysts or lociiles varied from 0.5-4 cm. The 
gross picture of this specimen was remarkably similar to that in the preidous 
case report (figs. 2 and 3). 

Microscopic sections through the capsule of the mass showed rather primitive 
looking connective tissue consisting of fibroblasts with large oval nuclei and large 
ammmts of fibrillar cytoplasm and being infiltrated irith numerous h-mphocyt'^ 
(fig. 7, 4). The multiple cysts contained wthin wore supported by a siinilar 
primitive-looking, very loose stroma perforated by many capillaries. These septa 
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Flo. 7. Case 2. .1, showinj: thick fiI)rous tissue capsule of c.vst and jirimitivc lookiat 
loose fibrous stroma of sejita II A' K stain, X 10. li, cysts arc lined with both flat ami 
cuboidal cjiitheliuiii. Notice dilated tubules f? small bcRiniiinp cysts) in septa. 

were quite tliin and not perforated. Tliey contained scattered epitlielitd elements 
which had tlic aiipearanee of tubules, somcwliat dilated, in some sections (fn^- 
7, B). Some of tlic cysts were lined by a veiw low cuboidal eiiitliclittm. otlicrs 
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being lined by irregular epithelium hamng large cells ^^Tth irregular outlines and 
larcfe oval nuclei, appearing to be some phase of a transitional epithebum (fig. 
7 1 and B). A few ci'sts contained both tjTpes of epithelium. Sections through 
the renal tissue of the upper pole revealed normal kidney except m the areas 
adjacent to the capsule of the multilocular cyst which showed compression of 
the tissue and increased fibrous stroma with numerous infiltrating h-mphocides. 
No eiddence of malignancy was noted. Diagnosis; klultilocular cyst of the 

kidnej’. j ■ t 

The patient has been followed in the out-patient department durmg the past 

6 months. Recent excretorj- urograms reveal a normal right kidney. 


DISCUSSIOX 

It is obidous to the reader of these 31 various case reports that each case 
presents certain features which differ from the others; however, thej' are for the 
most part similar and meet the basic criteria for classifjfing them as multilocular 
cvsts, i.e., two or more chambers to the ci'st, the separating walls of which are 
complete and the over all arrangement of which is dissimilar grossly at least to 
congenital polycystic disease of the kidney, solitaiy renal cj'sts, and multiple 
cystic disease of the kidney. In most of the cases reported, the mass was con¬ 
fined to one particular area of the kidney such as the hilus or one of the poles. 
In 4 cases the cystic masses contained dozens of small cysts, the entire group 
of which was incorporated within a relatively thickened capsule, presenting a 
picture suggesstive of cystadenoma of the kidney. As yet the disease has not 
been found to occur bilaterally, but in some of the cases associated changes 
such as solitarj’ serous cyst, simple retention cysts, nephritis, infarction, or tu¬ 
berculous nephritis was found in the same kidney. Hepler, in ^e^■iewing the lit¬ 
erature, found that the average age incidence of simple serous cysts is 45 years 
with an occurrence two times as frequent in the female as in the male. In the 
reported cases of multilocular renal cysts all age groups are represented, but 
half the cases occurred in children under the age of five years, the youngest case 
reported being discovered clinically at the age of 4 daj's. The remaining cases 
occurred in individuals between the ages of 22 and 71 years. The incidence is 
equal in males and females. 

Both solitarj' cysts of the kidney and polycystic renal disease are encountered 
clinically with relative infrequence, the former being ven- rare in children and 
infants. It is estimated by Branch that solitarj' cysts of the kidnej' occur in 
3-5 per cent of all autopsies. The markedlj' low incidence of multilocular renal 
cj'sts is demonstrated bj' the fact that during the past 15 j'ears onlj" 2 cases of 
the entity have been encountered clinically at the New Haven Hospital in a 
total of 8,000 urological admissions. During the same time interval 8 cases of 
polycystic renal disease and 52 cases of solitarj- serous cj-st were diagnosed clin¬ 
ically in hospitalized patients. 

The relation of multilocular cj'sts to solitarj- serous cj'sts and polvcvstic rena 
t iscase IS as yet not known. It seems logical, nevertheless, to suppose that thl 
origin of all three is similar. The demonstration of tubular epithelial elements ie 
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the septa separating the multiple locules in case report number 2 above suggests 
that multilocular cysts may indeed be an unusual variation of the more common 
polycj'stic renal disease. 

The etiolog}' of renal cysts is still an unsettled point. In general it is tliouglit 
that renal cysts are either congenital, acquired, or neoplastic in origin. Tlie 
theories concerning congenital origin are centered chiefly around: 1) embrj’onal 
rests from the renal blastema which belatedly form disconnected cavities; 2) 
retention cysts secondaiy to constriction of tubules by fibrous tissue; 3) tlie 
failure of union between the filtration-secretory portion of the kidney, derived 
from the renal blastema, and the collecting ducts, derived from the wolffian 
duct (Hildebrandt); 4) the persistence of the cystic or vesicular stage in the 
development of renal tubules in the foetus and their later e.vpansion (Kamp- 
meier). 

Kampmeier, in support of his theor 3 ' states, “. . . every human individual 
during his foetal life normallj'- passes through a period characterized by the pres¬ 
ence of numerous cystic renal tubules. Such a normal physiological event, how¬ 
ever, maj' be converted hito an abnormal or pathological condition if such tu¬ 
bules do not give \vay at the end of their allotted time but continue to grow 
and expand to the detriment of adjacent normal structures.” Today, the “failure 
of union” theoiy of Hildebrandt is probably the most commonly accepted thc- 
oiy regarding the origin of congenital renal cj^sts. Frazer supports this tlieor}' 
by postulating that it is the failure of junction between the pehdc portion of 
the growing kidney and the metanephric blastema which may lead to the many 
varieties of congenital cv'stic kidneJ^ As pointed out b}' Davis, such a process 
limited to a small nest of renal tissue could reasonabh’ gii’e rise to the uncom¬ 
monly seen multilocular cysts of the kidney. 

Hepler, one of the chief proponents of the “acquired” theoiy, states, “lhc.'C 
large usually solitary cysts of the kidnej’' are acquired. They are not a di.stmct 
entitj- with a common etiologj’, but the mechanism of their production is es¬ 
sentially the same. Recognized pathological conditions of the kidney cause them, 
but only when so situated as to produce a combination of group tubular obstnic- 
tion and anaemic degeneration of the parenclyma from circulatory disturbances, 
in the same segment of the kidney.” In support of this theory he was able, b} 
blocking the tubules of the rabbit’s kidney through fulguration of the papi a, 
in combination with the ligating of the posterior branch of the renal arteri, to 
produce a cyst in the infarcted area similar in evciy way to the commonli en 
countered solitaiy cyst of the kidney. 

Other observers contend that solitary cysts, particularly hemorrhagic O 
result from the cystic degeneration of neoplasms. The acquired origin o t ij 
simple retention cysts seen in chronic nephritis and associated with cicatriei. 
changes in the tubules is well recognized and is of no great clinical importaiac 

Campbell points out that multilocular cysts may be considered as an ngirre-a 
tion of solitaiy cysts and is probabl.v of the .‘■'ame etiology. Along the same me 
it is set forth by McCrea that: "Multilocular cysts arc identical with .-o itaiw 
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serous cysts except that the cysts are multiple.” Ljmch and Thompson state 
that; “Large solitary cysts are possiblj’’ the later stages of multilocular cysts 
whose walls and septa become obhterated as the sole great camW w as fonned. 

A multilocular cyst might be considered then as a form in which fusion and oblit¬ 
eration of the septa or Avails of the indmdual cysts have not taken place. INTiether 
the process represents an aggregation of solitary' cysts or a single cj'st with a 
multiloculated cyst wall is not clear. 

The symptoms of multilocirlar cyst of the kidney are similar to those of soli- 
tarw serous cvsts and depend mainly on size and situation of the cyst. The sA'mp- 
toms and signs most frequently presented are mass in one of the flank regions, 
gross hematuria, pain, and infected urine. It is interesting to note that in infants 
and yovtng children the presenting symptom is usually a palpable mass associ¬ 
ated in some cases \sith gr-oss hematuria. These findings, coupled with the x-ray 
picture and the fact that solitary and multilocular cysts of the kidney are very’^ 
rare in this age group, makes it quite understandable that in almost every- case 
reported a preoperative diagnosis of Wilms trrmor was made. It is of further 
interest to note that in none of the reporied cases of multilocular cj'st of the 
kidne 5 ' was the diagnosis made preoperatively in any age group. 

The treatment of choice is surgery. In most of the reported cases a nephrec¬ 
tomy was done. Fey and Ferrier reported the successful extirpation of a multi¬ 
locular cyst from a sole remaiiring kidney in a 50 year old woman, the other 
kidney haAfing been removed several years prevdously because of infection. Since 
there is no evidence that the process is associated with malignant trrmor, con¬ 
servative therapy by simple extirpation of the cyst wherer'er practical and pos¬ 
sible seems adrisable. 


In the first case reported in this article, the patient, who 16 v'ears ago under¬ 
went nephrectomy for multilocular cyst of the left kidnej-, now at the age of 
19 years is forrnd to have hjper-tension with an average blood pressure of 150/ 
lOG, but no pyelogr-aphic or physiological evidence of cystic disease of the re¬ 
maining kidney. The bilateral nature of polycystic renal disease and its associa¬ 
tion with hrpertension and altered renal physiologj- is well recognized. As vet 
no cases of either bilateral mvrltilocular renal cysts or of hypertension defiirit'ely 
a.«soeiated with multilocular cysts of the kidney have been reported. The ab¬ 
sence of such reports does not preclude the possibility of their occurrence, how¬ 
ever. It is felt by the author that all cases of multilocular cystic disease of the 
kidney should be carefully followed for subsequent developrnent of the same or 
a related cystic proce.ss in the opposite kidney. The relationship of the disease 
to hypertension is not known, but, follow up reports on all cases encountered 
should m time settle the qrrestion. 


If, mtlrm a reasonable time (15 to 30 years) following surgical treatment for 
unilatei-al multilocular cysts of the kidney, it is found that as a rule these cares 
do develop arterial hjpertension and altered renal phvsilogv without other ex¬ 
planation, one would be forced to mle out the same or a similar cv.^^tic diseare 
m the remaining kidney substance. If such cystic change.^ should be demon- 
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strated b}-- radiological examination, at operation, or at autopsy, one might be 
justified in concluding that multilocular cystic disease of the kidney is von- 
closeh' allied to congenital poh'’C3'stic renal disease. 


SlT.M.MARl' 


Multilocular c^’st of the kidnej’’ is a clinical and pathological entit.v not to be 
confused with the more common poljwstic renal disease and large solitary serous 
cj’-sts. 


Two case reports of multilocular cj'st of the kidne}' have been presented. 

The etiologj' of renal cj’sts in general is an unsettled point; various tbeorii" 
regarding renal C 3 'st formation have been presented. 

The relationship between multilocular renal C 3 ’^st, pol 3 'C 3 ^stic renal disease, 
and large solitar 3 ^ serous C 3 '’sts of the kidne 3 ' is not clear. However it seems log¬ 
ical to assume that they represent different manifestations of a common etiolog¬ 
ical factor, probabh* congenital in nature. 

Multilocular C 3 ^st of the kidne 3 '^ is rare, onty 31 cases having been reported in 
the literature, and all of these occurring unilaterall 3 ^ All age groups were repre¬ 
sented with half the cases occurring in children under the age of 5 3 'ears, the 
3 'oungest being 4 da 3 's of age. Onl 3 '’ 2 cases of the disease were encountered at 
the New Haven Hospital over a 16 3 'ear period from a total of 8,000 urological 
admissions. 

It is difficult to correctl 3 " diagnose the disease preoperativel 3 ' as evidenced by 
the fact that in none of the 31 reported cases was the correct diagnosis made 
preoperativel 3 ". 

In children and infants the disease closel 3 ' simulates Wilms tumor clinicall.', 
and this has been the usual preoperative diagnosis in this age group. 

Multilocular C 3 'st should be considered as a differential diagnosis in children 
under the age of 5 3 'ears when a unilateral mass invohing the kidney with or 


without gross hematuria is found clinically'. 

The sy'mptoms of this disease are in general similar to those of solitary serom 
cy'st, namely': mass in flank, pain, hematuria, and infection, depending mainy 
on the size and situation of the cy'st. 

The treatment of choice is surgical extirpation of the cy'st if possible an( 
practical; if not, nephrectomy' should be done. 

The author suggests a long-term follow-up of each diagnosed case of mu t'^ 
locidar cy'sts of the kidney' in order to determine the pos.'^iblc but hereto ox^ 
unreported occurrence of the same or a related c.vstic process in the oppo 'tc 
kidney, and the possilile relation.ship of this disease to the subscriucnt dc\eop 
ment of arterial hy'pcrtension in some of these cases. . 

If the occurrence of arterial hy'pcrtension and altered renal physiology tonp e^^ 
with the proof of existing cy'.stic disease in the remaining kidney' .diould 
be the nde in these casc.-^, it would strongly' suggest that multilocular cy.-tu < i 


ease is closely' allied to congenital poly'ey'stic disoa.'^e. 


N. Vclcraus Administration Hospital, Xewington II, Conn. 
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DISSECTIXG ANEURYSM OF THE ABDOMINAL AORTA SIMULVT- 
ING RENAL DISEASE; A CASE DIAGNOSED AXTE-MOBTEM 

HEXRY A. KOXTOFF axd BERNARD R. SEARS 


Ruptiu'e of a dissecting aneiirj’sm of the aorta ma}' gi\'e rise to s\inptoms and 
signs simulating urinaiy lithiasis and other urological lesions, such as peri¬ 
nephric abscess, infarct of the kidne 3 '' and renal timior. In cases where there is 
slow leakage of blood from the ruptured anemysm, life maj' go on for weeks and 
months before the fatal rupture occurs, but if tJie rent in the anemysm is a large 
one, death occurs in 2 to G da^'S. 

The most common causes of anemysm are s^'philis and arteriosclerosis. It is 
generalh’ agreed that those of s.vphilitic origin usualb' occur in the arcli and 
thoracic portion of the aorta and occur in the j'ounger age groups, while the 
aneuiysms due to ai-teriosclerosis occur in the abdominal aorta and are usually 
of the dissecting tj-pe and present themselves in an older age group. The lesion is 
predominant in the male. 

The signs and s^’mptoms directing attention to the urinaiy tract arise from 
rupture into the retroperitoneal space or from occlusion or dissection of the 
walls of the renal artery; at times, secondaiy complete or partial thrombosis of 
the arteiy ma}' also be present. The entire i-etroperitoneal space from the dia¬ 
phragm to the peh’is ma.v be distended with blood clot, causing displacement of 
important abdominal structures. When the hemorrhage into the perirenal area is 
sudden and massive, a flank mass maj' be found, together with tenderness, 
spasm, and a pulsation and bruit. Pressure on the nerve roots bj' the aneuiT.smal 


sac maj' also produce pain in the renal area. 

Classicalh', dissecting anemysm of the aorta presents a striking clinical pic¬ 
ture with pain, collapse, and manifestations of ^•ascular comprc.ssion as the 
dominant features. The onset is characterized b.v sudden abdominal pain, 
transient s\*ncope, ci.vspnea, circulatory collapse and prostration. Ihe pain, 
starting in the upper abdomen, flank, or midback, often radiates downvart. 
.-Vrterial compression may produce paraplegia, monoplegia, intestinal jiarcji', 
hematuria, and, at times, anuria. One or both femoral pulsations niav bo absent, 
sometimes returning after re-perforation into (he arterial channel. Blood prc.-'.'Uic 
mnj' be elevated, low or at normal levels. Pallor and increasing anemia aic 
present. There mav be nausea and vomiting, fever, leukocytosis, and albii 
minuria. The blood picture is that of (j-pical secondaiy anemia. 

The urological findings are ^'aried. There may he impaired excretion of dioc r.i-^t 
due to renal ischemic anoxia or due to interference with urinary dramaec >> 
direct pre.^sure of the hematoma on the pelvis or ureter. Often there i- ob 
tion of the psoas shadow. Depending on the quantit.v and distribution of the > oo< 
clot, the kidney may he rotated on its vertical or transverse axis and di-p 
laterall.v. upward or domiward. There max* be hazines= or irrcgulatitj o t a 

Rc.kI at the meeting, Xcw England .‘Section, American Urological Association, I'o t 
M ass., .March 23, lOoO. 
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dissecting anei 


calyceal peMc or ureteral outline because of blood clot; a subsequent x-ray may 
show the disappearance of this abnormality if the clot has passed. Approximate y 
33 per cent of cases reported in the literatiue had hematuria. Hematuria usually 
sio^nifiss involveinGiit of the renul arteij. 

“to recapitulate, the important signs and symptoms for consideration that are 
signihcaut to the urologist in making a diagnosis of dissecting aneurysm of the 
abdominal aorta are: 

1) Sudden pain in the upper abdomen, flank, or midback. This pain is constant 
and does not appreciably yield to the ordinary opiates. 

2) Faintness, pallor and increasing anemia which are not improved with re¬ 
peated blood transfusions. 

3) LTographic changes that are usually seen in the malposition of the kidney 
and ureter, impaired function of the kidney, and obliteration of the psoas margin. 

4) Loin mass that has a pulsation and bruit. 

CASE REPORT 


No. 23584, Orin K., a 70 year old retired rivet maker, entered the hospital 
with the chief complaint of severe left back and flank pain. Two days before 
admission, while seated in his bath tub and bending forward to wash his feet, the 
patient felt “something snap” with a sudden sharp pain in his left back. The pain 
was so severe that he could not leave the tub without assistance. His family 
physician strapped liis back with adhesive tape, beliei-ing the patient had strained 
his back muscles. Four hours later the pain radiated to the left flank and abdo¬ 
men. Seven hours after the initial attack of pain his abdomen became distended. 
He had no nausea but vomited once. The patient had episodes of e.xtreme weak¬ 
ness. Because of the abdominal distention, extreme weakness and increase in 
back and flank pain, the patient was hospitalized. 

The past histoiy was essentially negative except for infectious diseases of 
childhood. He had had no operations or accidents. System reidew revealed that 
his blood pressure was 160/80 for the past few years. There were no urinary 
symptoms. 

Physical examination revealed a well developed and well nourished white 
man, with pallor of his skin and in some discomfort. The temperature was 98F, 
pulse 98, respirations 20, blood pressure 125 '70. Head, neck, heart, and lungs 
were not remarkable. The abdomen was distended and tj-mpanitic throughout, 
no masse.s felt nor abnormal sounds heard by stethoscope. The patient compkined 
of tenderness to palpation in the left upper quadrant of the abdomen, left flank, 
and left costovertebral angle. Neither kidney could be felt. The genitalia were 
normal. The rectal examination revealed the prostate to be normal in size and 
consistency. 


The laboratory reported the urine clear; pH 5.5; albumin negative; simar 
negative; acetone negative; bile negative; sediment showed a few white blood 
cells and occasional red blood cells per high power field and uric acid crvstals 
Bed blood cells 2,900,000; white blood cells 20.000; hemoglobin 53 per cent 
(-./ gm. per cent). Polymorphonudears Si per cent; lymphoevtes 13 per cent- 
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stabs 6 per cent, achromia of red blood cells. Hinton and Kahn tests negative. 
The plain x-ray of the abdomen showed “the entire colon dilated with gas and 
with considerable amount of fecal material in the ascending colon. The kidney 
outlines were obscured by intestinal shadows. There was an opacity overlying 
the region of the left kidney that might represent a renal calculus.” 

For 36 hours after admission, the patient was given sedatives but they gave 
only temporary relief and the pain persisted in the left costovertebral angle, left 
flank and finally radiated to the lower left abdomen. Repeated enemas did not 
relieve the abdominal distention. The patient ate his meals without nausea or 



Fig. 1. A, plain x-ray with ureteral catheters in place revealing lateral disi)laccmcn 
upper two thirds of left ureter. B, retrograde pj'olograms reveal normal ‘’’rrhilccturc 
both kidneys. Left kidne 3 ’ is displaced upward and laterall.v and upper left ureter is < 
placed laterallj' bj- a large retroperitoneal tumor. 

A'omiting. The hospital staff considered the diagnosis of left renal calculus and 
asked for a urological consultation. 

Cy'stoscopic e.xamination revealed the bladder mucosa to be normal throng j 
out; no stones, tumor or diverticula seen. A Xo. 5 catheter pa.sscd up hot ) 
ureters without meeting obstruction and there was clear flow of urine from cat i 
kidney. A plain .x-ray (fig. 1, .4) showed marked lateral di.splacement of the upper 
two thirds of the left ureter. Xo calculi were seen in the urinary tract. I he 
grade pyelogram (fig. 1, B) showed the calyces and pelves of both kidnej.s to « 
normal in outline. The position of the right kidney and ureter was norma • 'f* 

left kidney was displaced upward and to the left. The upper two third.s of t le c 
ureter was displaced about 6 cm. laterally by a large retroperitoneal ma®.'. ^ 

A diagnosis of rupture of a dissecting aneun’.sm of the alKlominal aort.i 

made. 
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Whole blood and plasma ivere given without any appreciable gain in the blood 
count. No amount of sedation seemed to relieve the patient of pain which seemed 
to increase in severity. On the third day after admission to the hospital, the 
patient suddenly complained of excruciating pain in left lower quadrant of his 
abdomen, went into shock and died within a few minutes. 

On post mortem examination “the aorta shows marked calcification. Midway 
between the diaphragm and the bifurcation of the iliac vessels, there is an area of 
rupture. The aorta adjacent to the area of rupture measm-es 8.5 cm. in diameter, 
and there is a dissecting aneurysm in this region, which condition has existed for 
a long period of time, evidenced by laminated clot in the aneuiy^smal sac. The 
aneurj’^sm has ruptured on the left side and there is a massive hemorrhage into 
the left retroperitoneal tissues.” 

SUMMARY 

A review is made of the clinical picture of dissecting aneurysm of the abdominal 
aorta, with special reference to manifestations directing attention to the urinary 
tract. 

A case, diagnosed ante-mortem by means of urological study, is reported. 

488 Beacov St., Boston, Mass. 
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stabs 6 per cent, achromia of red blood cells. Hinton and Kahn tests negative. 
The plain x-ray of the abdomen showed “the entire colon dilated mtli gas and 
mth considerable amount of fecal material in the ascending colon. The kidney 
outlines were obscured bj' intestinal shadows. There was an opacity overlyinc 
the region of the left kidney that might represent a renal calculus.” 

For 36 hours after admission, the patient was given sedati^'es but they gave 
only temporary relief and the pain persisted in the left costovertebral angle, left 
flank and finallj' radiated to the lower left abdomen. Repeated enemas did not 
relieve the abdominal distention. The patient ate Ins meals without nausea or 



Fig. 1. A, plain x-ray with ureteral catheters in place revealing lateral displacenicn 
upper two thirds of left ureter. B, retrograde pyelograms reveal normal (-j, 

both kidneys. Left kidney is displaced upward and laterally and upper left ureter i 
placed laterally by a large retroperitoneal tumor. 

vomiting. The hospital staff considered the diagnosis of left renal calculus and 
as ked for a urological consultation. . 

Cystoscopic examination revealed the bladder mucosa to be normal 
out; no stones, tumor or diverticula seen. A Xo. 5 catheter passed up 'O 
ureters without meeting obstruction and there was clear flow of urine from eat 
kidney. A plain x-ray (fig. 1, A) showed marked lateral displacement of the 
two thirds of the left ureter. Xo calculi were seen in the urinary tract . Tiic 
grade pyelogram (fig. 1, B) showed the calyces and pelves of i:)Oth kicinej.- lo 
normal in outline. The position of the right kidney and ureter was norma . 
left kidney was displaced upward and to the left. The upper two tiiirds o t le 
ureter was displaced about 6 cm. laterally by a large retroperitoneal ^ 

A diagnosis of rupture of a dissecting ancury.sm of the abdomina aor a 

made. 
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T\Tiole blood and plasma were given without any appreciable gain in the blood 
count. Xo amount of sedation seemed to reheve the patient of pain which seemed 
to increase in severity.'. On the third day after admission to the hospital, the 
patient suddenly complained of excruciating pain in left lower quadrant of his 
abdomen, went into shock and died within a few minutes. 

On post mortem examination “the aorta shows marked calcification. IMidway 
between the diaphragm and the bifurcation of the iliac vessels, there is an area of 
rupture. The aorta adjacent to the area of rupture measures 8.5 cm. in diameter, 
and there is a dissecting aneun-sm in this region, which condition has existed for 
a long period of time, eiidenced bj' laminated clot in the aneurj'smal sac. The 
aneuiysm has ruptured on the left side and there is a massive hemorrhage into 
the left retroperitoneal tissues.” 


SUMILXRY 

A review is made of the clinical picture of dissecting aneurx-sm of the abdominal 
aorta, with special reference to manifestations directing attention to the urinarj’- 
tract. 

A case, diagnosed ante-mortem by means of urological stud\-, is reported. 

483 Beacon Si., Boston, Mass. 
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DL4GN0SIS OF IN^'OL^TOEKT OF INFERIOR YE^A CAVA IN 

RENAL NEOPLAS:\IS 

P. A. DUFF AND W. H. GRANGER 
From Ashburn Veteran’s Administration Hospital, McKinney, Texas 

Involvement of tlie inferior vena cava, vith partial or complete obstniclion, 
is not rmcommonlj' associated with renal neoplasms. The subject has been thor- 
oughl 3 " discussed and the literatui'e re^•iewed bj' se\'eral authors, notably' Pleas¬ 
ants (1911), Simpson (1924), Hj-man and Leiter (1938) and Nej' (194G). Ney 
found 41 previouslj' reported cases of tumor thrombosis of the inferior \'ena cava 
associated with renal neoplasm in the literature and added 10 more cases. He 
did not include the 11 cases reported hy Hyman and Leiter. 

The diagnosis of thrombosis of the inferior \-ena caa'a is rarelj' made clinieaily, 
according to Nej', because of the scarcity' of signs. Tlie condition was recognized 
in most of Harman and Leiter’s cases at operation. Edema of one or both legs 
that occurs at some time during the course of the disease is the most common 
sign associated avith thrombosis of the inferior vena cava. Other signs such as 
collateral circulation are sometimes noted, but this manifestation can be com¬ 
pletely absent superficiallj' because the deep collaterals are the ones mainly m- 
a'ola’ed. Our puipose here is to discuss a method by avhicii the diagnosis of this 
condition can be made aanth accuracj' and perhaps be of benefit to botii the pa¬ 
tient and the surgeon. 

During the past year 2 cases of renal neoplasm with e.xtensive involvement of 
the inferior vena cava have come to our attention. Both had typical pyelographic, 
plmical, and laboratory findings of malignant tumor of the right kidney. Neither 
patient on admission showed any' evidence of distant metastases, edema of tiic 
legs, or collateral circulation superficially' in the skin. One gave a history of 
swelling of both legs 2 months prior to admission which had .subsided and re¬ 
mained so after a period of Ijed rest. Both of these patients were e.vpiorcd tran'- 
peritonealiy' with the e.xpectation of transperitoneal nephrectomy. Marked en¬ 
gorgement of the collateral circulation was encountered in each case in t 'C 
deeper lay'crs of the abdominal wall and within the abdominal cavity. In car j 
case the renal vein and entiie inferior vena cava from the renal vein donnnan 
were found to be thrombosed and fimi. Tlie renal vein in each case na.® no e 
than 1 incli in diameter and firmly' fi.xed. In neither case was it felt pos-rible 
remove the kidney bccaime of fixation of the growth and the extent of iiua^mn 
of tiic vena cava. 

Postoperativclv it occurred to us that we might liavc saved both niii.c' 
and the patient a great deal of trouble had we known the true state of ali.ur 
before operation. We therefore ran a vena cavogram of each ca-e 
methotl described by O'Loughlin using .3.5 per cent diodrast solution injcf 

Puljlisticd witli permission of tlie Chief Medic.al Director, Repartment of .tUdUta ^ 
Siirpcrv, Veteran’s .\dmini.‘.tration, who aisunics no responsiliility for in I 
pressed or conclusions dr.aivn hy the author. 


hy tiie 
.riot I 



Fig. 1. A, injection of riglit femoral vein showing obstruction in right common iliac re 
gion. B, injection of left femoral vein showing collateral circulation on left side and no dj'e 
in vena cava. 
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Tapidlj^ into the femoral A-ein and exposing a film of the abdomen during the 
injection. The films obtained are presented in figure 1. Neither patient had any 
manifestation of ill effect from this procedure. The normal vena cavograni is 
illustrated in figure 2 and it is obA-ious that complete obstruction of the inferior 
A'ena caAm is demonstrable by-' this method and Avas present in the 2 cases de¬ 
scribed. 


COAISIEXT 

The findings presented here are offered as CAudence that at least extensive 
inA'olvement of the inferior Amna caA-a in cases of renal neoplasm can be demon¬ 
strated by^ x-ray^ AA-ithout undue risk to the patient. The A'ena caA'a can be A'isii- 
alized readily- AA’ith 35 per cent diodrast solution AA'ith rapid injection, using the 
same precautionary- tests for sensitiAuty to the drug as are routinely used for 
excretory urography-. FolloAA-ing the immediate film taken to visualize the A-ena 
caA-a or its collaterals, the routine excretory- urograms are easily- obtained. 
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THROiMBO-lXGIITIC OCCLUSIOX OF THE RENAL ARTERY WITH 
RESULTANT HYPERTENSION 

S-UiroEL MALISOFF AXD MARTIN B. MACHT 
From the VroJogic Service, Beth David Hospital, A. Y. 

The diagnosis and the rational treatment of disease based on correct inter¬ 
pretation of deranged physiologic function are goals ivhich are striven for by 
practitioners of all branches of medicine and surgery. As a result of the rapid 
advances being made in laboratoiy and clinical investigation, it is becoming 
possible to manage an increasing number of patients in this manner. There 
remain, however, a gieat many clinical situations which must stiU be handled 
empirically or, at best, with only a partial knowledge of the pathologic physiology' 
responsible for the presenting disease. 

Recentlv, we have had occasion to attend a patient who presented a rare 
combination of pathologic entities which could be diagnosed, interpreted and 
treated successfully. Because of its rarity and because it affords clinical verifica¬ 
tion of certain experimentally proven facts, the following case is reported. 

C.\SE REPORT 

Case No. 49-2588. S. P., a 34 year old white Jewish housewife, was admitted 
to the urologic sendee of Beth Da\-id Hospital June 9, 1949, with a chief com¬ 
plaint of intermittent right lower quadrant pain of 5 days’ duration. Approxi¬ 
mately' three weeks prior to admission the patient e.xperienced, in the right lower 
quadrant, a sharp pain that persisted for 1 hour and then disappeared spon¬ 
taneously'. She did not consult a physician at that time. Five days before admis¬ 
sion, she developed a sharp, steady pain in the right lower quadrant. The pain 
bore no relation to eating, change of position, urination, or defecation. She 
vomited 4 times within 24 hours. Seen by' a local physician at this time, she was 
found to have moderate right lower quadrant pain and right costovertebral 
angle tenderness. The oral temperature was 99.8 F. The phy'sical examination was 
reported as being otherwise unremarkable. The white blood ceUs numbered 
10,800 cubic mm. with 85 per cent polymorphonuclear neutrophiles, and the 
urine contained 3 plus albumin but was othei-wise without remark. No record 
of the blood pressure was obtained. A diagnosis of “possible acute appendicitis” 
was made but was dismissed when the symptoms subsided after 48 hours. During 
the next 3 days the patient e.xperienced malaise and intermittent right lower 
quadrant and right flank pain. She was referred to one of us (S. AI.) and after a 
brief examination in the office was admitted to the hospital. 

With the exception of the usual childhood diseases the patient had apparently 
been well until 4 years before the present illness, when she consulted a physician 
because of cold, pale lower extremities which became painful when she walked a 
short distance. Her blood pressure at that time was within normal limits. After 
a complete physical examination, including oscillometric studies, a diamosis of 
thrombo-angiitis obliterans was made. The patient was forbidden the use of 
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tobacco (she had pre\dousl 3 ' smoked 30 cigarettes dailj’’) and was treated with 
vasodilating drags and exercise of the lower extremities. Despite the admonition? 
of her phj'sician, however, she continued to smoke 3 to 4 cigarettes daih' until 
the day of admission. Eighteen months prior to admission the patient underwent 
a nonnal pregnane}’’ ■with delivery of a normal infant. Immediatel}' postpartum 
she was given ergono'sdne maleate, 0.2 mg., rvithout an}' apparent ill effects. At 
no time during the pregnancy or postpartum was any hypertension or albu- 
minuz'ia noted. The remainder of the re\dew of systems was not remarkable. 
There was no family history of peripheral vascular disease. 

On admission the temperature was 98.8 F, pulse 88, respiration 22, blood pres¬ 
sure 190/110. The patient was moderately obese and well developed. She was 
alert, intelligent and co-operative and did not appear particularly ill. The skin 
was cool and dry without cyanosis, icterus, eruption or petechiae. Examination 
of the head was not remarkable. The sclerae and conjunctivae were clear; pupils 
were round, regular and equal, reacting to light and accommodation. Extra-ocular 


movements were well performed. The fundi were noi’mal bilaterally. Ears, nose 
and throat were without remark. The neck was supple and the trachea was in 
the midline. Xo tug was present. The thyroid gland was moderately enlarged 
but no nodides were felt. Xo generalized or specific hTuphadenopathy was de¬ 
tected. Breasts were noivnal. Lungs were clear to percussion and auscultation and 
both diaphragms descended equally and well. The heart was not enlarged (o 
percussion; the PAII was within the midclaxdcular line. The rate was SS, rhythm 
normal. Xo murmurs, shocks, thrills, or mbs were noted. Blood pressure was 
190 T10. The abdomen was soft, the only mass palpable being the spleen, die 
edge of which could be felt at the left costal margin upon deep inspiration. 
There was slight tenderness in the right lower quadrant to deep palpation am 
marked tenderness to a light blow over the right costovertebral angle. Peh’icam 
rectal e.xaminations were not remarkable. E.xamination of tlie extremities rc\ ca c( 
absent dorsalis pedis pulsations bilaterally. A popliteal pulsation could bo fc t 
weak!}' on the right but was absent on the left. Femoral pulsations were o.i'-i} 
palpable bilaterally. Oscillometric studies revealed absent pulsations at an ’ c, 
calf and thigh on the left. The pulsations on the right were markedly diminiMCt 
but were present at the ankle and calf and were normal in the thigh. On cler at ion 
of the feet, the left foot blanched more quickly than the right, and dem. oj)« 
rubor more rapidly on dependency. The skin temperature was lower than 
but was equal bilaterally. The radial arteries appeared normal. Aeinoo^aa^ 
examination revealed no sensory or motor abnormalities. The cranial ncr\c. "C 
intact. Tendon jerks were present and equal bilaterally and no abnoimal re c.vc 
were elicited. , - 

Laboratories studiesPRed blood cells 4.83 million, hemoglobin M ’ 
blood cells 12,700, poh-morphonucleai-s 84, h-mphocytes 9, 
sinophils 4. .V catheterized urine specimen was clear and light 
gravitv was 1.018, sugar 0, acetone 0, albumin 1 plus, red blood cell!- 1 - ' - ^ 

power'field; white blood cells 2.5-30'high power field. Urine 
B. coli. The blood urea nitrogen was 17 mg. per cent. I be blood cre.itininf 



thrombo-axgiitic 


OCCLXJSIOX OF AKTEKY 


373 


1.7. f.s«ng bloo. sugav 100 

Oidnot iWke (fig. 1. A). Cystoscopy demonstated a Eoimal ’ 

der Botliweteval orifices were nomal m size, shape, position and appea a . 
1 to® H centimeters of urine tvere obtained from the laght tadney rftor , 
hour. Tfiis urine contained 4 plus albumin. After an mtravenous 
indiao carmine the dye spurted from the left ureteral orifice m hea\T concen¬ 
tration n-ithin 3 minutes. No dye was seen to emerge froin the ^ 

orifice over a period of 30 minutes. Retrograde pyelography demonstrated a 
noi-mal right retrograde pyelo-ureterogram in a small right kidney (hg. 1, B). 



Fig. 1 


The day following admission the patient’s blood pressure rose to 230/130. The 
right flank pain continued and gradually grew more severe, requiring opiates for 
relief. She was gii-en benzazoline (Piiscol Ciba) 50 mg. eveiy 6 hours, without 
effect. On tlic second hospital day she was placed on anticoagulant therapy. On 
the third hospital day, a right splanchnic plexus block with 40 cc of 1 per cent 
procaine produced some relief of the right lower quadrant pain. The blood pressure 
continued to ri.se and on the fifth hospital daj’^ was 240/130 in the recumbent 
position bilaterally. She developed an agonizingly severe, constant, right occipital 
headache. Since the patient was obvioii-sly pursuing a rapidly donmliill course, 
surgical intervention foi- relief of the hiqiertension ivas decided upon. 

I3a=e(l upon 1) the history of tlirombo-angiitis obliterans, 2) nonvisualization 
of the right kidney by oxcrctoiy urograply, 3) a noireal riglit retrograde pye- 
hf^ram and 4) fulminating hypertemion, the preoperative diagnosis was throm¬ 
bosis of the right renal artery with right renal ischemia and resultant hjy>ei'- 
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tension. The anticoagulent therapy was discontinued; she was gi\-en ^•itamin K 
parenterally and, on the sixth hospital daj’', an operation was performed l)v one 
of us (S. M.). 

Under cyclopropane anesthesia a right oblique lumbar incision was made and 
the right kidney exposed. The kidney was about one half its normal size but was 
otheimdse unremarkable in appearance and consistenejL Palpation of the len.al 
pedicle revealed the main renal artery to be pencil-hard in consistency and about 
1.5 cm. in diameter. The renal vein appeared to be grossly normal. Tiicre were 
several moderately lai’ge aberrant arteries and veins entering and lca^•iIlg the 
kidney. A right nephrectom 3 ’’ was performed without difficultj’ and the jiatient 
left the operating room in good condition. Shortlj’^ after ligation of the renal 
pedicle, the arterial tension, which had been 240/140 at the beginning of the surgi¬ 
cal procedure, dropped to 125/70, and 4 hours later the pressure dropped to 72'30. 
She was then given an intravenous infusion of 500 cc plasma and later during the 
day 1000 cc of 5 per cent glucose in normal saline to combat secondary peripheral 
vascular collapse. She rallied in short order and the blood pressure stabilized at 
approximately 120/70 that evening. She was made ambulatoiy on the second 
postoperative da}’’ and, after an uneventful I’ecor-eiy, rvas discharged on the 
sixteenth hospital da}’. At the time of discharge her blood pressure was 130/70 
and urinalysis was completely normal. Following discharge from the hospital 
the patient did very well, although she continued to experience intermittent 
claudication. Examination 12 months postoperatively revealed that the blood 
pressure was 114/72 in the right arm and 112/68 in the left arm in the recumbent 
position. Her peripheral vascular status was unchanged. The operative scar was 
well healed and the patient had no complaints other than those referable to her 
lower extremities. The blood urea nitrogen was 15 mg. per cent and urinaly.-i" 
Avas not remarkable. 

Pathological report: The gross specimen consisted of a kidney measuring 
by 4 cm. in diameter, and weighing 55 gm. The capsule stripped with ca.=c re¬ 
vealing a reddish-brown surface on section. The cortex was markedly narrow 
and measured 2 to 3 mm. in width. The coi’te.x and medulla rvere well demaie.itcr ■ 
The cortex Avas yellowish-brown in color. The medulla was dark red. Ihc reiia 
pelvis was smooth. The ureter measured 2 cm. in length and was narrow, i ic 
renal arter}"- was markedly thickened and firm; cross section revealed a throm lU” 
which was reddish-brown in color’. The wall of the artery rvas markedly tbiekcncr^i 
firm and yellowish-grey in color-. The renal vein rvas of normal size, its "•* 
was narrow and the lumen patent. . j 

Microscopic examination (fig. 2) of the renal artery revealed change.'' 
of thrombo-angiitis obliter-ans. The lumen was mar’kedly narTOWed b} a r >rou^ 
proliferation between the mrrscle fibers of the media disnrpting the 
architecture. The internal clastica rvas hypertrophied and thickened- 3 
elastica was also hypertr’oirhied and degenerated and the 
siderably thickened by an incr-ease in collagerroits tis.'^rre. The advcrrtrtia 1' 
slight rc.sidital inflammator-y cell infiltration. Ther’c were many 
svmpathctic nerves in the thickened per-iadventitial conncctiA’C 
lumen of the artery contained some recent thrombotic niatcriaba t loitc i 
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occlusive process obviously had been a gradual one. Some of the smaller arterial 
branches outside the adventitia shovred thickening of the media and occlusion of 
the narroned liunina by thrombotic material. 
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luminal narroirag. There were areas of degeneration and necrosis in the paj)illac, 
fresh interstitial medullary and cortical hemorrhages, degeneration of tlic epi¬ 
thelium of the convoluted tubules including the loops of Henle as well as of the 
collecting tubules, and casts containing some leukocytes and red cells in the 
tubular lumina. There was also some interstitial fibrosis. The glomeruli were 
congested but othei'wise the capsules and tufts were very well jn'eservecl. Only a 
few hyalinized, atrophied glomeruli rvere found. There was some patchy inter¬ 
stitial inflammatoiy round cell infiltration. 

cojritEXT 

Renal arterj’' thrombosis is not synonj^ous with renal infarction, which is 
frequently due to venous thrombosis on the basis of inflammatory or traumatic 
lesions involving the renal ^"eins (Goodyear and Beard, 1947; Abeshousc, 19 lo). 
Obstructive lesions of the main renal artery may^ be divided into c.'ctrin.«ic and 
intrinsic types (Yuile, 1944). Among the various etiologic factors which may he 
involved in the production of this condition are: neoplastic disease, infection, 
trauma, embolic phenomena, thrombosis in situ, and intrinsic obliterative disease 
of the vessel itself. In this paper we ai’c concerned primarily with the last two 
categories. 

Embolism of the renal artery, which is the commonest cause of occlusion of 
this vessel, is frequently confused vfith thrombosis in situ, but, although the cird 
results may be similar, the underlying disease pr-ocesses ar-e quite diffci’cnt. iho 
diagnosis of embolism of the renal artery is not itsually a par-ticularly difficult 
one, since in most cases the sour-ce of the embolus can be r’cadily determiiicd. 
Thus, a careful cardiologic e.\'amination will usually' I’evcal auricular fibidllation, 
vegetative endocarditis, evidence of mural tlu-ombi, oi’ some other obviori" 
lesion to account for arterial occlusion at the distant site. 

Unfortunately', thr-ombosis of tljeltnarn renal ar tery' is rarely' diagnosed ante¬ 
mortem, despite the fact that such a'correhtsion can be arrived at logically if t ic 
examining physician bear's the possibility' iri mind. The diagnosis may' he made on 
the basis of 1) careful histor-y taking, with particular refei'once to the can io 
vascular sy'stem, 2) a complete phy'sreal c.xamination, 3) a thoi'ough sui'vey of t ic 
urinary' tract, including e.xcretory' and retrograde urogi'aphy, and 4) 
laboratory' findings. These diagnostic cr'itcr'ia have beerr excellently re^ic\\cc jy 
Wolffe (1943) who reviewed 27 cases, and by' Goodyear and Beard (1911). 

Urologic examination with ureter'al catheter-ization and pyelography iir la-C- 
of complete occlusion of the renal ar'lcr'y r'cveals an absence of urine on t \o n 
volved side, failur'e of indigo carmine cxcr'ction, and nonvisualization o ^'^ 
kidney' in an excr'etory itrogr-am. Retr'ograde pyelograjrhy, however, at 
reveal any' abnormalities because of the fact that, with the exception of 
rng cases accompanied by dcstr-uction, the pelvis and calyces arc not in%ov 

by this condition. - i r., rods 

In theory, the disease presenting the greatest difficulty in differential f 
is thromliosis of the renal vein. Sc\-cral finding.s, however, serve todistingu'- ‘ 
two conditions. \'enous thromi)o<is of the kidney has a lower age 
approximately 40 per cent of the ca.re-^ occurring in children less than 
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a-e. Thrombosis of the renal arteiy is primarily a disease of adult life and is 
most commonly seen during the years mhen generalized atherosclerosis mam- 
fests itself. In patients trith thi'ombosis of the renal vein, arterial disease else¬ 
where in the bodv is usually absent. If arterial disease is present, it is comcidental 
except in cases of tlu'ornbo-angiitis obliterans, periarteritis or obliterative en¬ 
darteritis. Hi-pertension is less common in venous thrombosis than in arterial 
thrombosis. Finally, retrograde pyelography in cases of thrombosis of the renal 
vein reveals either an irregular outline and incomplete filling of the pelvis or 
complete failure of the pelvis to fill. As mentioned previously, thrombosis of the 
renal arteiy usually fails to demonstrate any abnormalities in the retrograde 
pyelogram. For a full discussion of thi-ombosis of the renal veins, the reader is 
refen-ed to the masterful remew of the subject by Abeshouse (194-5). 

Although the vast majority of thromboses in situ occurring in the renal arterj- 
are localized manifestations of generalized atherosclerotic disease, other intrinsic 
disease of the arteries may act as the primaiy etiologic agent. Thrombo-angiitis 
obliterans, which was originally thought to be an almost purely peripheral 
vascular disease, is now recognized as a pathologic process which veiy frequently 
affects the vessels suppl.ving and draining the viscera. Among the numerous 
reports in the literature indicating involvement of practically all vessels of the 
body by thromboangiitis obliterans are the foUouing: Jaeger, 1932; Sprunt, 
1934; Eppinger, 1936: Perla, 1925: Livingston, 1933; Eisendrath, 1934; Podoba, 
1947. 

It is only to be e.xpected. therefore, that a certain proportion of patients with 
Buerger's disease will have lesions of the renal vessels. Sprunt (1934), in a review 
of all autopsies on cases of thrombo-angiitis obliterans reported in the literature 
up to 1934 (a total of IS cases), states that one or both renal arteries were involved 
in S cases. A careful reriew of the original case reports, however, indicates that 
4 of these cases (Perla, 1925: Aordmann and Van Reuyes, 1931; Ackman, 1931; 
Li-cingston, 19331 either did not have thrombo-angiitis obliterans or the thrombo¬ 
angiitis obliterans did not involve the renal arteries. There is no doubt in our 
minds, however, that the renal vessels are affected more commonly than the 
literature indicates. Eisendrath (1934) reports a case of thrombosis of the main 


renal vein in a 30 year old man with thrombo-angiitis obliterans. Podoba (1947) 
ha"^ recorded the only case in the literature similar to our own. His patient was a 
36 year old man uith thrombo-angiitis obliterans of 7 years’ duration. He de¬ 
veloped a permanent hj-pertension of 200 140 several years before death occurred 
from cardiac insufficiency. At autopsy he was found to have thrombo-ansiitis 
obliterans of the coronary arteries and the abdonunal aorta, with stenosis of both 
renal arteries. Podoba felt that the Inijertension was caused by ischemia of both 
kidneys due to thrombo-arteritic stenosis of both the arteries. ' 


Thrombo-angiitis obliterans was originally thought to be confined almost 
exclusively to Jeuish male.- of Ru-rian descent. This concept, however, has Ion- 
.Miiee been revised. The disease oecui-s in Gentiles as well as Jews and althou-h 
the mcidenec among males is far higher than in females, eridence is available 
that It 1 . becoming more prevalent among the latter sex. .<?ilbert (194S) estimates 
that 4 per cent of all cases of thrombo-angiitis obliterans now occur in women 
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ivhereas 25 j^ears ago the incidence was onl 3 ^ 1 per cent. He attributes tiieciinnpc 
to the fact that the use of tobacco b}"" women has greatlj'^ increased during tlii-' 
period. It is interesting that there is a higher incidence of cerebral thrombo¬ 
angiitis obliterans (3 per cent) among women ivith the disease than in men (1 per 
cent). This maj’’ well indicate that generalized visceral tlirombo-angiitis ol)litcnuR 
is more common among women with this vascular disease. 

The relationship between hj’^pertension and renal disease, Jii'st elucidated by 
the fundamental work of Goldblatt in 1933, and recently" I'evieived l)y liira 
(Goldblatt, 1948), is too well known to warrant a lengthy discussion here. Suflicc 
it to say, that high blood pressure caused by unilateral renal disease is one of the 
few forms of hj^pertension which can, on occasion, be completelj" cured at the 
present time. Such cui’es haim been reported by" numerous authors and oc 
personally have published one such case (Malisoff, Light, and IMacht, 1911). 
Unilateral renal ischemia with resultant hyper-tension may" be caused Iw a great 
variety of pathologic processes, among which is thi-ombosis of the renal artciy. 
An illustrative case if that of Shea, Schwartz, and Kobilak (1948). Their patient, 
a 33 year old white man, was hospitalized for hy"pertension of 205/125. L'rologie 
examination demonstrated a small, poorly functioning left kidney" and a normal 
right kidney". A left nephrectomy" was per-formed and within 8 hours the blood 
pressure returned to normal limits, where it r-emained. Pathologic c-vaniination 
revealed an organized thrombus partially" occluding the left r-enal artery". 

Insofar as we can determine, ours is the first reported case of thi-onibo-angiiti' 
obliterans in a woman causing occlusion of one renal artery" with r-esultant hyper¬ 
tension. The case is particularly" rare because of 1) the low incidence of thrombo¬ 
angiitis obliterans in females, 2) the rarity" of renal hyper-tension as a result o 
this disease, and 3) the preoperative diagnosis with surgical cure of the hyper 
tension. It is instr-uctive in that it illustr-ates the possibility" of a diagnosis am 
treatment of this condition on the basis of a cor-r-ect intei-pietation of deiango 
pby"siologic function. The case may" be summar-ized diagramatically as follo^^s■ 

30 y"ear- old white woman with thrombo-angiitis obliterans of peripheial \ c.-. cl 

4 years 

Visceral involvement by" thromboangiitis obliterans 
with occlusion of right renal artery' at age 34 

i. 

Unilateral renal ischemia 
j 21 day's 

Fulminating hy'pertension 

! 

Fight nephrectomy 
Normal arterial tension 

susi.MARy ^ 

The pathogenesis and clinical features of renal artery occlusion, " 
reference to thr-ombo-angiitic involvement of the renal ve.=.‘-cls-, arc < mens 



THRO.MBO-iXGIITIC OCCLL'SIOX OF REXAI, ARTERY 


379 


A case of a 34 year old white woman with hj-pertension caused b 5 " thrombo- 
angiitic occlusion of the right renal artery, diagnosed preoperativeh’ and success¬ 
fully treated surgically, is presented. This is the first such case to be reported in 
the literature. 

The pertinent literature is brieflj’^ reviewed and the derangement of physiologic 
function in the authors’ case is discussed. 
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LYjMPHOBLASTOjNIATOUS KEPHR OPATHY 
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Involvement of the urinaiy tract by l 3 TOphoblastomas is of statistical sic- 
nificance. According to Watson, Sauer and Sadiigor,' in a studj' of 1073 Cives 
of l3'’mphobIastoma, there were S3'’mptoms referable to the genito-urinay tract 
in 7.5 per cent, a total of 80 cases. Upon histological examination of 143 .aiitoj)- 
sies, however, there was involvement of the urinaiy tract in 62 cases or 44 per 
cent. The kidne 3 '- is the predominant organ affected. 

Pathological changes in the kidne 3 ' may be of three t}'pes:- nodular, dilTii.'cIy 
infiltrative; and, rareb’', masses at the hilus which resemble leukemic marrow. 
This third t 3 ’pe is noninr-asir-e, is thought b 3 ' some to represent extramcdiiliari' 
hematopoiesis in hilar fat, and ma 3 '- cause ureteropelvic junction obstruction.’ 
Primar 3 '- lynuphosarcoma of the kidne 3 ' is said never to occur.’ 

Clinical findings due to secondary involvement of the upper urinary tract liy 
metastasis, or direct invasion of the Wmphatics surrounding the ureter or renal 
hilus causing compression, ordinaril3’- simulate either renal colic from con'fric- 
tion of the ureter b3’' retroperitoneal lynnphoma or primaiy renal nec)pla«ni.’ 
Chute® has cited a case of obsti-uction of both ureters by retroperitoneal lym¬ 
phoma with a resulting hydronephrosis. A report has been made by the Ma'si- 
chusetts General Hospital’ of a patient with a large retroperitoneal lymplio- 


matoiis mass in the posterior root of the mesentery surrounding the vena cava 
and both ureters close to their junction with the pelves. This patient had acute 
suppression of urine for seven day's prior to death. An autop.y jirotocol of a 
similar instance has been reported by^ Flashman.® Barney, Hunter and Mmtz 
have cited a case of a 9 year old boy with myelogenous leukemia and iinohc- 
ment of the retroperitoneal and mesenteric glands which caused ureteral ob-tnu- 
tion. Two unusual cases of compression of the ureter.s haz’c been reported 6 
Ormond.’” These are distinctive in that envelopment was by nonmalignant inflam 
matoiy tissue and scar tissue which occupied the greater part of the ictropcr 
itoneal space. A retroperitoneal lymphoblastoma simulating a jjriman ki< ue\ 
neoplasm has been reported by Alathe.” Three instanec.s of Ivmplio^aiconiatuu 
replacement of the kidnevhar'C been cited.” • Becau-c of the difficult ie--’ in (i u >■ 


replacement i 
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CT\\v.\\vlvAguo#\s;\ud of Uu' possibility of (Uo favonvblc i-osponso of (his sinnip of 
esses to roilistion t\vef;\py, the subject of lymphoblastomstous nephropathy 
should be of gmat iittoiX'st to the ttrologist. 'I'he following euso is ptvsonted as a 
sign!ticant addition to this category. 

CASi: nr.rouT 

A well nourishetl -to year old white married ntan was n'ferrod to Dr. Shivot's 
by Dr. .lames H, Mason on March 20, 10 IS because of swelling of (he t^kin of 
the penis and scrotum. This was lirst noticed by the patient at 1 a.m, oi\ the 
day that he cottstilied his physician. Me had no uriitavy symptoms, bttt com¬ 
plained of pain in the small of the, back nidialing anteriorly to the right side. 
The patient denied havittg had gonorrhea or syphilis. Malaria was cot\tn\cted 
IS years ago with no meun'ent attacks. There was ito history of tirinary tract 
disca.^e. The paitt in the back, which the patient st.ated wa.s never of siilUcient 
severity to cause him to seek medical aid, was lirst i\oticed following a cold one 
mouth pmviously. .\.t IT years of age. fatty tumors wetv removed from the right 
upper abdomen. (AVo were uitable to obtain a ivport on the pathological find- 
iugs.) The family history was mt import ant, 
l^xamination of the external genitalia showed modemte eiletna of the shaft 
of the penis and pivpttce. Dn the right side of the i>repucial .skin sttrfaee was a 
modemte sir.e wart. Xo ulcemtiott or abmsion was found on the skin of the glans 
or tmdeistirface of the ptvpuce. .V vtniform eilema of the scrotal tissttes was itoted, 
'Ihc spermatic cools, epididymides and testicles wem itormal. Xo abrasion of 
the skin of the scrottun was pivseitt. Slight edeitta of the skin in the pubic region 
was pmsent: both (highs were negative, Xo urethral stricture was found. The 
inguinal and femor-al glanvls wetv slightly v'ularged, tuore so on the right, d'he 
glands in the right groin were ntotv tender than those on the left. 

The abdomen was Hat. .V tympanitic note was elicited above the syntph.vsis 
With no pain on pressure. There was some invohuttary rigidity of the abdominal 
muscles, ft \Yas noted that the patient was extremely nervotis and dillictdl. to 
e.vamine, .\.n irivgular scar was vuvsmtt iit the u]>per right, abdomeit. The liver 
nasnot enlarged, d'ho kidnej's were not palpable. Xo tenderness was elicited on 
fist percussion at, either cost overt cbml angle. 

hcctal examutation of the prostate ami scvntnal vesicles revealed an clastic 
and movable gland of normal size with a depressed eenler, d'be base of (be blad- 
t cr was normal. The semiital vesicles were not palpable. 

Ihe patient was admitted to the .\.tlantie City Hospital 2 days later for a 
mom eoinplete stmiy. An exeivtory nrogram showed a right bydronephrosi.s in 
te 1 hour lihn wdth i\o dye iu the left natal pelvis at the cud of 2 hours. TIic in- 
'* M showed a progressive dimimilion iu the otilptit of urine 

uiitil , days after admission wheti (he output dropped abruptly to S otntces iit 
- Homs with a eorrospouditxg rise in the blood urea nitrogen. Cvstoseopv at 

oilLv in bi^ippcar from either 

ten, a ("bhetev was passed np tlie riglu ureter 32 em. after 

upomrily meeting obstruct ion at 2:, em. Sixty-four cubic centimeters of clear 
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■water-colored urine were withdrawn from the right renal pelvis with only a trace 
of the dj^e noted in the specimen. Smears and cultures obtained from tlie blad¬ 
der and right kidnej^ urines were negative. 

The catheter was left inl.ving for several daj^s, at the end of which time it rva^ 
withdravm. There was a marked decrease in the dail,v output of urine following 
its removal (fig. 1, ^4). A second cystoscopy was done within a few day.-^, at 
which time 6F catheters were passed to the renal pelves with ease. Only a very 
scant output of urine came from the left kidney with a marked hydronephrotic 
drip from the right. A divided phenolsidfonphthalein test showed 10 per cent 



Fig. 1. .1. iilain film with ureteral catheters in ^pH'offmhiutc 
lircl of left c.atheter. B, riglit pyelo-ureterogr.am: Delayed 20 minute uprig 
I’idence of retention and location of obstruction. 

veretion by the right kidney in 20 minutes and no 
re left. Smear and culture revealed Bacillus coh m the uimc o 
'he 20 minute delayed upright film disclosed 'bvdronep u > 

reter with evidence of obstruction of the ureter at the le^ e . a „„ hi- 

f the fourth lumbar vertebra (fig. 1, B). lhe patient was ^ in,, 

iteral ureteral catheter drainage for a period of 3 week.- in . ‘ • j J] 1 ,p„o 1 - 

rove kidney function and for further dilatation of ^ relion b.v 

iilfonphthalein test at the end of that time rc\oa ec o pe 
ho right kidney in 1 hour with no dye appearmg from the e 
itrogen was 33 mg. per cent in contrast to 11- mg. per j j., |^j,iney 

No left pyelogi-am was made becau.re on even- patient 

■as functionle.ss and we believed that the pooi genera c j ] ..alvace, 

id not warrant detailed examination of a kidney which wa.s bejond 
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although it ^vould have been of interest in reporting this case e assume that 
the involvement of the left urinary tract was much 

right and probably occurred earlier as the kidney was functionless on the fir^t 
examination. It might be noted further that the patient never complained of 
any pain or discomfort in the left lumbar region. 

From the clinical findings, the functionless left kidney, the appearance of the 
right pyelo-ureterogram and the fact that no permanent improvement resulted 
from ureteral dilatation, we came to the conclusion that we were dealing inth 
extrinsic pressure probably invoh-ing both ureters and a tentative diagnosis of 
















Fig. 2. A, hmph node. Reticulum cell sarcoma. Low power photomicrograph showing 
cellular area with coarse reticulum. X 200 (H. and E. stain). B, lymph node. Reticulum 
cell sarcoma. High power photomicrograph showing cellular detail. Pleomorphism, coarse 
nuclear markings. X 440 (H. and E. stain). 


lymphoblastomatous involvement of the urinai^^ tract was made. We decided 
to expose the right or functioning kidney and its ureter, and, if we were correct, 
to establish more adequate drainage by nephrostom 3 '. At operation, the kidnej^ 
was found to be of normal size with no etidence of hilar involvement. The right 
ureter, at the level of the fourth lumbar vertebra, was compressed bj”^ multiple, 
hard, discrete hunph nodes. Similar nodules were noted to be scattered through¬ 
out the retroperitoneal area. Because of the nature of the obstruction and the 
suspicion that we were dealing with some foi-m of Ij-mphoblastoma, a nephro- 
stomj’ was done. 

Histological examination of the removed tissue with H. & E. and Silver stains 
disclosed a dense fibrous stroma through which coursed a reticulum. In the spaces 
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vater-colored urine were withdrawn from the right rennl pehis with on/i-a frjce 
of the d 3 'e noted in the specimen. Smears and cultures obtained from the hhid- 
der and right kidnej' urines were negative. 

Tlie catheter was left inl.ving for several days, at the end of which time it tub- 
withdrawn. There was a marked decrease in the daily output of mine folloiii!!!,’ 
its removal (Bg. 1, A). A second cvstoscopy was done within a few at 
vhieh time 6F catheters were passed to the renal pelves with ease. Oidv a von- 
scant output of urine came from the left kidnev with a marked In'droncphrotic 
diip from the right. A divided phenolsulfonplithalein test showed 10 per cent 



Fig 1 .1, plain film witli uretcial catheters in situ showing slight angulation of uppr 
f/iircl of left catheter. B. right pyelo-ureterograni Dcl:i\c(l 20 minute upright film ^ll^ml^l^ 
evidence of retention and location of obstruction. 

e.xcretion bt* the right kidney- in 20 minutes and no measurable function from 
the left. Smear and culture revealed Bacilltis coli in the urine of botli kidnet'- 
The 20 minute dclat’ed upright film disclosed right h.vdroncj)liro''i‘' and hydro- 
ureter witJi evidence of obstruction of the ureter at the level of the upper border 
of the fourth lumbar vertebra (fig. 1, B). The patient was maintained oit hi- 
lateral ureteral catheter drainage for a period of 3 week?' in an attempt to im 
prove kidney function and for further dilatation of the ureter.-^. .V divided plicno 
■sulfonphthalcin tost at the end of tiiat time revealed oO per cent excretion n 
the right kidney in 1 hour with no dye appearing from tlic left. 1 i>e blood on.) 
nitrogen was 33 mg. per cent in contrast to 112 mg. per cent on adini"->ion. 

Xo left pj'clogram was made because on every examination the left ki( ne.' 
was functionles^ and we I)eIievod that the poor general condition of the 
did not warrant detailed examination of a kidnev which wa-- beyond .‘•.i 
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although it would have been of interest in reporting this case. e assume that 
the involvement of the left urinary tract was much more extensive than the 
right and probablv occurred earlier as the kidney was functionless on the first 
examination. It might be noted further that the patient never complained of 


anv pain or discomfort, in the left lumbar region. 

From the clinical findings, the functionless left kidney, the appearance of the 
right pyelo-ureterogram and the fact that no permanent improvement resulted 
from ureteral dilatation, we came to the conclusion that we were dealing vnth 
ex-trinsic pressure probably involving both ureters and a tentative diagnosis of 



Fig. 2. A, h-mph node. Reticulum cell sarcoma. Low power photomicrograph showing 
cellular area with coarse reticulum. X 200 (H. and E. stain). B, lymph node. Reticulum 
cell sarcoma. High power photomicrograph shoiving cellular detaili Pleomorphism, coarse 
nuclear markings. X 440 (H. and E. stain). 


lymphoblastomatous involvement of the urinarj'- tract was made. We decided 
to expose the right or functioning kidney and its ureter, and, if we were correct, 
to establish more adequate drainage by nephrostomy. At operation, the kidney 
was found to be of normal size with no etddence of hilar involvement. The right 
ureter, at the level of the fourth lumbar vertebra, was compressed by multiple, 
hard, discrete bunph nodes. Similar nodules were noted to be scattered through¬ 
out the retroperitoneal area. Because of the nature of the obstruction and the 
suspicion that we were dealing with some fonn of hunphoblastoma, a nephro¬ 
stomy was done. 

Histological e.\amination of the removed tissue with H. <fc E. and Silver stains 
disclosed a dense fibrous stroma through which coursed a reticulum. In the spaces 
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of the reticulum and also adhering to the fibers there were reticulum cells. These 
possessed an oval, sometimes kidnej’’ shaped nucleus, rather delicate raarkinffs 
and a small nucleolus. In some places the reticulum cells were closely packed 
and such details were not discernible. Here and there were large immature ret¬ 
iculum cells with a more coarselj’’ marked nucleus and with an occasional cell 
rei’ealing a large nucleolus. Therefore a diagnosis of reticulum cell sarcoma aa? 
made. See figure 2. 

A course of x-ray therapy was instituted 12 da 3 's after the operation, A total 
of 1300 air r. were delivered to each of two retroperitoneal ports in 5 sittings 
during a one week period. The response was remarkable and the patient wa' 
able to leave the hospital 19 days foUoiring the operation with instnictions to 
return for further radiation. The patient, however, failed to report for this treat¬ 
ment. His improvement persisted for a period of 2 months, at the end of which 
time he began to lose weight rapidlj’- and was re-admitted for a course of nitro¬ 
gen mustard therapjL The admitting resident noted a generalized h'mphadcno- 
pathy, anemia, cachexia and a weight of onlj^ 88 pounds. The blood urea nitro¬ 
gen remained 30 mg. per cent. Drainage was satisfactor\’ through the 
nephrostomy tube. A transfusion of 1000 cc of blood was given for his anemia. 
The patient then received 4 mg. of nitrogen mustard on four consecutive days. 
Xausea, vomiting and diarrhea followed each dose. At the request of the family, 
the patient was sent home September 2, 1948. His course was rapidly downhill 
and he died 5 weeks following discharge. 


niscussioN 

It was unfortunate that the patient died outside of the hospital, as we were 
unable to obtain an autopsy which would have been of interest in ruling out 
direct inimsion of the urinarj' organs. At operation thei’e was no gross evidence 
of involvement of the right kidney' by' tumor. The obstruction to the ureter was 
entirely extrinsic resulting from pressure of tlie invoh'ed l.vmph nodc.^. llio 
ureter proximal to the point of obstruction was greatlj' dilated. 

It must be admitted that we were at a loss to explain the .symptoms vhic i 
the patient presented at the time he was fii-st examined because he appeared to 
be in such excellent health and had been working daily as a ta.xicab driver. The 
.riight backache he complained of, which ivas not of sufficient severiU' to cau-e 
him to consult a physician, is not an uncommon finding in an individual vit i 
this type of occupation. The patient was concerned principally with the i-vu< en 
appearance of edema of the skin of the scrotum and .shaft of the pen's am it 
was this finding which prompted him to con-sult his ph.vsician. .Vithough t le 
inguinal and femoral glands wei’c palpable, there was no undue enlargement. 
Later on, the glandular involvement was much more pronounced. 

After a complete study-, we wei’c cognizant of the fact that in ad( it'ou 
lymphatic ob.struction causing edema of the --^kin of the .‘^crotum, penis am oner 
abdomen, with some enlargement of the inguinal gland.«, we wore dcaiinr- 
iii-ctcral obstniction which appeared to be cxti'insic. .Vs a rc,«idt of thi- o >-tn" 
lion, we found a fuiictionlc.^-^ left kidney with a right liydronephro-i- am (' 
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tion of the upper portion of the ureter with no apparent displacement of the 
kidney. 

The hterature on lyraphoblastomatous involvement of the urinaiy tract sug¬ 
gests that postmortem examination shows it to be a common finding. However, 
it must he remembered that the clinical manifestations produced by these changes 
are comparatively infrequent, but if one will keep the possibility in mind in 
cases of extrinsic ureteral obstruction, fewer mistakes will be made. 

We realize that surgeiy in Ij^mphoblastomatous disease is generall}’’ ill-advised. 
However, there are certain indications for more adequate renal drainage than 
can be obtained by ureteral catheters. Some tj'pe of drainage was a must in our 
case as each time the right ureteral catheter was removed, a marked drop oc¬ 
curred in the urinarj' output, and a corresponding rise in the blood urea nitro¬ 
gen. Our results from radiation, except in the early stage of the treatment, and 
nitrogen mustard therapj’- were generallj'- unsatisfactoiy. However, the total 
amount of radiation that our patient received was entirelj'' inadequate, and we 
believe that his life could have been lengthened considerablj" had he been willing 
to submit to a sufficient amount of x-ray therapy. Unquestionably the nephros¬ 
tomy drainage aided in the temporary' recovery of the patient and maintained 
good renal function imtil death. 


SUMXLARY 

The literature concerning lymphoblastomatous nephropathy has been re¬ 
viewed. 

The authors have presented an additional significant case emphasizing the 
diagnostic difficulties encountered and the therapeutic aids emploj'ed. 

121 S. niinois Ave., Atlantic City, N. J. 
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CUTANEOUS lA'IETASTASES FROM TRANSITIONAL CELL 
CARCINOMA OF THE RENAL PELVIS AND BLiLDDEH 

LT. COL. L. K. MANTELL, MC, USA and LT. COL. G. R. HAMILTON, MC, US.\ 

From the Urology Service, Brooke General Hospital, Brooke Arrny Medical Center, 

Fori Sam Houston, Texas 

Cutaneous metastases from transitional cell carcinoma are rare. The litera¬ 
ture contains little discussion on such metastases and most writers report racta- 
tastic lesions from carcinoma of the bladder to the bones, abdominal viscera, 
brain, and lungs. The Committee on Carcinoma Registiy listed only 2 of a 
series of 902 epithelial tumors of the urinary bladder as having skin metastasis. 
Higgins and Hausfeld found in the literature 8 cases of carcinoma of the urinan' 
bladder with cutaneous metastases and reported 2 cases. They further mention 
that in personal communications with urologists, man}" replied that they had 
seen one or more cases of carcinoma of the bladder with skin metastase.s. Tiiis 
has also been borne out in our experience. These authors have made a plea for 
publication of such cases in order that a more accurate evaluation of fran.d- 
tional cell carcinoma ma}" be made. 

This case report is in response to that plea. It is of particular interest becaufc 
of the progressive spread of an initial papillarj" carcinoma of the renal pelvis to 
the bladder and prevesical space with ultimately the distant metastases in the 
skin and elsewhere. 


C.VSE REPORT 

A 50 3 "ear old white man was admitted to Brooke General Hospital with pain¬ 
less hematuria which had occurred in several transient episodes during the 
preceding 9 months. Pyelographic studies revealed a marked filling defect of 
the left renal pelvis. On August 9, 1945, nephro-ureterectomy was performed. 
Microscopic examination of sections of the kidne}" and ureter showed the prc.- 
ence of a papillar}" transitional cell carcinoma limited to the renal pelvis (rig- 
1, A). Convalescence was uneventful following operation and the patient «as 
subjectively well for 1 year, when hematuria again appeared. He wasre-admiffc' 
to Brooke General Hospital and extensive metatastic Idadder lo.sions I'crc 
treated by suprapubic e.xcision and fulguration. (Microscopic c.vamination oi 
these bladder lesions showed them to be transitional cell papillary- carcinoma, 
grade 2 (fig. 1, B). The convalescence was uncomplicated. From that time unu 
his final admission, recurring papillarj’ carcinomatous lesions in the i)Ia( f 
were treated by transurethral excision and fulguration, at intervals not c.ycee' 
ing 3 months. In .Tanuarv' 1948, a suprapubic prevesical mass developed; it "a- 
e.xciscd and found to be a local recurrence of transitional cell carcinom.a m 
subcutaneous tissue (fig. 1, C). The ovoid, encapsulated gro.^s specimen mc.i.surc( 

8 by 5 cm. In November 1948, thirty-nine months following removal of t ic c 

kidney, a cutaneous lesion over the right side of the forehead was 

was grayish-yellow in color with verrucous surface, and measured 13 b.' !■ 
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-or! «inrl +hp defect was covered with a full thickne^ 
o mm. The lesion was excis » ipsion to be metastatic transi- 
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and bones including involvement of the left clai-icle \rith a pathological fracture. 
In addition,. 4 cutaneous nodules appeared in the scalp. Emaciation became ex¬ 
treme and the patient died on May 6. 1949. 

Autopsy revealed transitional papillan- carcinoma of the urinan.- tract mth 
metastases to the inguinal and aortic lymph nodes, lungs, bladder, seminal 
vesicles, left clavicle, ribs, pubis, and lumbar vertebra. In addition there were 
metastases to the suhcutaneous tissaes of the lower abdomen and cutaneous 
metastases in the scalp. 


niscrssrox 

It is most unusual to see such widespread and diffuse metasta.=es from transi¬ 
tional ceU carcinoma of the urinary tract. Although the exact mechanism effec¬ 
tive in producing cutaneous metastases is not knorni, it is considered that such 
metastases are the result of blood borne neoplastic cells, with eventual penetra¬ 
tion into the hunphatics of the skin. The sequence of spread in this case of pri¬ 
mary transitional cell papillarx- carcinoma of the renal pelris appears to have 
been by direct implantation into the bladder, with seeding of the prevesical 
space at the time of suprapubic excision of the secondary vesical lesions, followed, 
after a considerable interval, by cutaneous metastases to the forehead and 
scalp. It is interesting that microscopic appearance of the cutaneous metastases 
to the forehead was unequivocally identifiable with those from the renal pelris, 
bladder and prevesical space. Once h-mphatic penetration of the sldn has oc¬ 
curred it is easily understandable how diffuse cutaneous metastases could occur 
as a result of the anatomic arrangement of the bunphatics of the sldn, as dis¬ 
cussed by Keeney. The demonstration at autopsy of involvement of the inguinal 
and aordic lymph nodes lends support to the work of Firruta that the distant 
metastases to the skin are a combination of blood borne and htnphatic spread. 

SODIAKY 

A case of cutaneous metastases from transitional cell carcinoma has been 
reported. Review of available literature .shows this to be the eleventh such ca^e 
reported. 
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REPAIR OF EXSTROPHY OF THE BLADDER 
THOMAS X. HEPBURX 

Repair of exstrophy of the bladder is pietty well confined to implantation of 
the meters into the bon el and lepair of the abdominal defect, after excision of 
the exstiopbied bladder, by oveifolding the anterioi fascia-sheaths of the rectus 



Fig 1 
3S9 



390 


THOMAS N. HEPBURN 


muscles. The purpose of this communication is to suggest an improvement in 
the repair of the abdominal defect. 

In my early operations on removal of the exstrophy of the bladder, I \\as 
much impressed Avith the thickness of the bladder muscle and felt that this 
structure should be utilized in the closure of the abdominal defect rather than 
being entirely Avasted by resection. 



i 


> 


Appearance of 

completed 

operation 



Fu'l In cknesS 
I abdominal sRm 
\ and tat sutured 
1 over bladder 



L 

Fig. 2 

In mj'’ recent cases, I haA^e utilized this bladder structure b}'^ trimming it 
to correct size, resuturing it, and curetting off the mucous membrane. Tlie 
muscle sheaths aie left intact, the skin is undermined and brought over on 
of the recut and curetted bladder muscle Avhere I haA-e found it grow sac an 
the resulting closure is a very satisfactory'-, solid, abdominal Avail. 

Figures 1 and 2 illustrate the procedure. I A'Ciy strong!}' recommenc i 
both simple and efficient. 

J7d Alhjn St., Hartford 3, Conn. 
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EXSTROPHY OF THE BLADDER COMPLICATED BY 
ADENOCARCINOMA 

RUY GO YARN A 
Felloto in Urology, Mayo Foiindaiion 
JOHN L. EMAIETT 
Section on Urology 

AND 

JOHN R. IMcDONALD 

Section on Surgical Pathology, Mayo Clinic, Rochester, Minn. 

As far as rve have been able to determine, only 29 cases of carcinonaa in an 
exstrophied bladder have been reported in the literature. In 24 of these cases, the 
malignant lesion was an adenocarcinoma; in 2 cases, it was a squamous cell 
epithelioma. In the 3 remaining cases, the tj'pe of carcinoma was not stated. 

In the years 1909 to 1944, inclusive, 170 cases of exstrophy of the bladder were 
observed at the hlayo Clinic. Adenocarcinoma was present in the exstrophied 
bladder in 7, or 4 per cent, of these cases. We shall report 4 of the 7 cases in this 
paper. Of the 3 remaining cases, 2 have been reported previously by Scholl and 
1 has been reported by Judd and Thompson. In addition Scholl mentioned a 
third case but did not report it in detail. Therefore, we are reporting this case. 


REPORT OF C.A.SES 


Case 1.—k single woman, aged 38 j^ears, came to the clinic in December 1925, 
because of a congenital defoimity of the bladder and pain in the region of the 
right kidney. RTien she had been a child, she had had attacks of pain on the right 
side. These attacks had been associated Mth suppression of urine on the right 
side. Prior to November 1925, she had not had an}' pain in this region for 15 
years. On this date, she had had an attack of severe renal pain which had been 
followed by fever and general malaise. 

Examination of the th}Toid gland disclosed a small nodule that was tender to 
pressure. The patient had a left inguinal hernia and complete exstrophy of the 
bladder. The mucous membrane of the exstrophied bladder was covered by a 
large, fungating mass which was dark red in color and bled easily. The orifices 
of the ureters were not visible. The blood pressure was 140 mm. of mercury sys¬ 
tolic and 100 mm. diastolic. The er}'throc}des and leukoc}des numbered 4,280,000 
and 10,400 per cubic millimeter of blood respectively, and the value for the hemo¬ 
globin was G1 per cent. The Wassermann reaction on the serum was negative. 
Roentgenologic examination disclosed an enlarged right kidney and congenital 
absence of both pubic bones. After indigo carmine had been injected intra- 
r-enously, it appeared on the left side of the vesical mass but there was no e\d- 


of thesis submitted by Dr. Goyanna to the Faculty of the Graduate School 
Masler oTFcienc^e i^uXey!""™raeut of the requirements for the degree of 
‘ One of these cases also was reported by Judd and Thompson. 
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dence of excretion of the dye from the right ureter. The orifice of the right ureter 
^Yas located and a Garceau catheter was inserted. As soon as the tip of the catlieter 
had been passed through the vesical portion of the ureter, urine flowed freely 
and 600 cc wei'e collected. Microscopic examination of this specimen disclosed 
pjairia, grade 4 (on the basis of 1 to 4) and ei’y’throcjTuria, grade 3. Microscopic 
examination of a specimen of the vesical mass disclosed adenocarcinoma. The 
diagnosis was adenocarcinoma of the exstrophied bladder and an infected h}’dro- 
nephrotic kidnej^ on the right side. 

The hydronephrotic kidnej'- was removed on December 28, 1925. The left 
ureter was transplanted into the sigmoid colon on January 20,1926. On Februar}' 
8, the vesical mucosa, including the malignant lesion, was removed by cauteri¬ 
zation. The convalescence was satisfactory. When the patient was seen at the 
clinic 5 months later, she had gained 5 pounds (2.3 kg.) and she was able to 
retain the urine in her rectum for from three to five hours. At that time, the value 
for the urea was 30 mg. per 100 cc of blood. 

On June 15, 1926, the patient was brought to the clinic because of severe 
cramplike pain in the region of the left kidneJ^ The pain was associated with 
vomiting and a high temperature. As far as could be determined, she had not 
passed any'" urine for about 10 hours. Examination revealed a very tender mass 
in the left upper quadrant of the abdomen. The value for the urea was 178 mg- 
per 100 cc of blood. Nephrostomj'^ was performed as an emergency procedure. 

On January 26, 1932, a stone \vas removed from one of the calyces of the re¬ 
maining kidney. At that time, the value for the urea was 22 mg. per 100 cc of 
blood and the blood pressure wms 194 mm. of mercury sj'^stolic and 54 mm. dias¬ 
tolic. Between this date and 1935, four renal stones were passed through the neph¬ 
rostomy tube. "When the patient returned to the clinic for e.xamination in 1938, 
her blood pressure was 254 mm. sj'stollc and 165 mm. diastolic, and the value 
for the urea was 48 mg. per 100 cc of blood. 

On December 4, 1940, the patient was brought to a hospital because of oli¬ 
guria and because the nephrostomy tube was not draining properly'. The va ucs 
for the urea and creatinine were 244 mg. and 11.2 mg. per 100 cc of bloo vc 
spectiyely'. The value for the chlorides was 683 mg. per 100 cc of plasma an t ic 
carbon dioxide combining power of the plasma was 24.9 A'olumes per 100 cc. 
Medical treatment produced only' slight improvement in the patient’s con 'bon 
and she died of pulmonary edema on December 12. Necropsy' disclosed nep no 
lithiasis and py'elonephi’itis. The opening of the ureter in the sigmoid colon v as 
patent but small. There was no evidence of recurrence or metastasis of the ^eslca 


neoplasm. ,, 

Case 2 .—^A woman, aged 65 y'ears, who had complete exstrophy' of the a < 
came to the clinic on September 24,1931. In 1929, biopsy' had disclosed carcinom. 
of the exstrophied bladder and the malignant lesion had been fulpiratcc.. lor 
before the patient came to the clinic, she had noticed an increase in the 
vesical mucosa. The only' other symptom was dy'spnea on exertion, wnd a 
been present for 12 or 15 y-ears. ^ 

Examination revealed slight enlai'gement of the heart. The blood picssu 
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140 mm. of mercuix systolic and 80 mm. diastolic. The value for the urea vas 
33 mg. per 100 cc of blood. Urinalysis disclosed erythroejduria,- grade 2, and an 
occasional leukocjde. A considerable amount of redundant mucosa was observed 
at two points. Biopsy disclosed inflammation of glandular mucous membrane. 
The redundant mucosa was shaved off and the denuded portions neie treated 
by deep electrocoagulation. 

In 1937, the patient returned to the clinic because she again had noticed an 
increase in the amount of vesical mucosa. Excretorj- urography disclosed ptosis 
of the right kidney, calyectasis, grade 2, on the left side, and dilatation of both 
ureters. Roentgenologic examination also disclosed congenital absence of the 
sjunphysis pubis. Examination of the mucosa of the exstrophied bladder revealed 
three rounded, granular cr'anotic masses. Biopsj- disclosed adenocarcinoma, grade 
1. The involved portions of the mucosa were treated by deep electrocoagulation. 

RTien the patient returned to the clinic for examination 9 months later, the 
mucosa of the bladder appeared noimal but palpation disclosed infiltration at 
three places. Biopsy again revealed adenocarcinoma, grade 1. The lesions were 
treated by deep electrocoagulation. 

On May 6, 1944, the patient returned to the clinic because she had noticed a 
mass, about 3 cm. in diameter, ontheA'esical mucosa. Thetumorwas obstructing 
the orifice of the left ureter. Biops}' again revealed adenocarcinoma, grade 1, and 
the lesion was treated by deep fulguration. The results of excretorj’^ urography 
were the same as they had been in 1937. Fulguration was repeated on June 22, 
1945. At that time, the patient’s general health was good and she still was very 
active although she was 80 years of age. 

Case S .—A woman, aged 21 j^ears, came to the clinic on September 17, 1934, 
because of exstrophy of the bladder and prolapse of the uteins. The prolapse of 
the uterus first had occurred 4 months before the patient came to the clinic. In 
2 or 3 days, the uteras had returned spontaneously to the vagina but the prolapse 
had recurred 1 month before the patient came to the clinic. 

The ei-jThrocjdes and leukocjdes numbered 4,450,000 and 9,600 per cubic 
miUhneter of blood respectively, and the value for the hemoglobin was 15.4 gm. 
per 100 cc of blood. A flocculation test for sj-pbilis was negative. The value for 
the urea was 22 mg. per 100 cc of blood. The blood pressure was 140 mm. of 
mercurj' sj’stolic and 80 mm. diastolic. Roentgenographic examination revealed 
a vide separation of the pubic bones and a deformitr’’ of the cocejw. Excretoiy 
urography disclosed slight dilatation of the pehds and calj-ces of the right kidney 
and dilatation of the lower hah of each ureter. Urine was collected bv catheteriz- 
ing each ureter. Examination of each specimen revealed albuminuria, grade 1, 
and eorihrocj-turia, grade 1. Examination of the urine obtained from the left 
ureter revealed an occasional leukocj-te. The mucosa of the e.xstrophied bladder 
appeared normal on inspection. 

On September 27, 1934, the right ureter was implanted into the sigmoid The 
left meter was implanted similarly on November 22. On December 17, the exstro- 
plued bladder was removed extraperitoneally and the prolapsed utems was re¬ 
turned to the vagina. IMicroscopic examination of the bladder disclosed 
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adenocarcinoma, grade 1. About 12 days after the bladder had been removed, the 
erj^throcyte count was 3,680,000 and the leukocyte count was 9,700 per cubic 
millimeter of blood respectively. The value for the hemoglobin was 11.1 gm. per 
100 cc of blood and the value for the blood urea was 38 mg. per 100 cc. 

On Julj^ 2, 1935, the patient consulted her famity physician because of slight 
stiffness of the neck, muscular weakness and inability to stand on her feet. 
These sjonptoms disappeared in 2 da^'s. The muscles and tendon refle.xes appeared 
to be normal. Gtycine was administered. The patient had a similar attack in 
August 1935. She was unable to move her legs and was forced to remain in bed 
for some time. Her neck was slightly stiff and her arms were weak. Her legs were 
entirely flaccid and the patellar reflexes were absent. Subsequently, she had sev¬ 
eral attacks of a similar nature. The attacks usually occurred just before or in the 
course of a menstrual period. 

On October 27, the patient became verj’' drowsy and complained of headache 
and nausea. Coma developed gradualty and the patient died without regaining 
consciousness. Necropsy revealed that death was due to chronic glomerular 
nephritis and uremia. There was no evidence of recurrence or metastasis of the 
adenocarcinoma. 

Case 4- —man, aged 49 years, came to the clinic on May 22, 1944, because 
of complete exstrophy of the bladder and epispadias. The mucosa of the exstro- 
phied bladder bled easity when it was touched or rubbed. Leukoplakia was present 
on a considerable portion of the vesical mucosa and the presence of carcinoma 
was suspected. 

The blood pressure was 148 mm. of mercurj" systolic and 90 mm. diastolic. 
The erj'throcyte and leukoc 3 '-te counts were 3,850,000 and 21,000 per cubic milli¬ 
meter of blood respectivety, and the value for the hemoglobin was 15.0 gm. per 
100 cc of blood. The value for the blood urea was 32 mg. per 100 cc, the concen¬ 
tration of chlorides was 621 mg. per 100 cc of plasma, and the carbon dioxice 
combining power of the plasma was 42.8 volumes per 100 cc. The sedimentation 
rate of the er^dhrocj^es was 32 mm. in 1 hour. Roentgenographic examination 
revealed extensive separation of the pubic bones. Excretoiy urographj' disclose 
the following findings: dilatation, grade 2, of the pelvis of the light ki ne\, 
dilatation, gmde 1 to 2, of the catyces of the right kidnej"^; dilatation, giade -, o 
the upper third of the right ureter and dilatation, grade 3, of the lover thnc o 
this ureter; evidence of reduced function of the left kidnej” suggestive 
of dilatation of the catyces of the left kidnej’', and dilatation, grade 1 , of t ic c 
ureter throughout its entire extent. 

Bilateral ureterosigmoidostom 3 ’^ was performed on June 1. On Jub' <, 
strophied bladder was' removed and the epispadias was repaired. i\Iicroscopic 
examination of the bladder revealed adenocarcinoma, grade 1. 

The patient’s convalescence was complicated b 3 ’^ acute parotitis and bronci 
pneumonia. He was dismissed from the hospital on Juty 24, 1944. 

PATHOLOGY 

It has long been known that glands are present in the 
phied bladder. The close relationship between the embryology of the t) a 




Fig. 1. a. Section of exstrophied bladder showing formation of glands from epithelial 
cell nests. Two nests are visible at right. In middle of left side is 1 larger nest in which a 
lumen is beginning to form (hematoxv-lin and eosin stain: X 901. b. Section showing more 
advanced stages of formation of glands. On left, lumen is enlarged and marginal cells have 
begun to assume a cylindric appearance. On right, cells are typically columnar and there 
js some secretion of mucus (.hematoxylin and eosin stain; X 90). 

one that he favored most was that a displaced or underdeveloped spur of cloacal 
entoderm (Raihkesspur) caused inclusion of embrj-onic epithelium of the rectal 
t\-pe in the vesical wall. This view was supported by 9 cases of e.xstrophy of the 
bladder which had 1>een reported previously by Hache. In these cases, some por- 
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tion of the intestine opened directly onto the surface of the exstrophied bladder. 
Lacene and Hovelacque, Dupont and Gayet believed that these glands repre¬ 
sented a true ectopy of undifferentiated cells from the primiti^’e intestine. Reicbel 
expressed the opinion that the cloacal epithelium failed to differentiate into vesi¬ 
cal epithelium; as a result, the bladder contained glands like those in the rectum. 
Remedi expressed the opinion that glands, either of vesical or rectal origin, be¬ 
come abnormal at an early period and persist throughout life. Judd and Thomp¬ 
son said that it is logical to assume that the presence of glandular tissue in the 
bladder is due to cell inclusion. 

Enderlen found only transitional epithelium in the e.\'strophied bladders of a 
number of infants who died at birth. Formiggini failed to find any C3dindrieal 



Fig. 2. Gross appearance of adenocarcinoma of exstrophied bladder of a female patient 
(case 2). 

cells or glands in the e.xstrophied bladder of an infant who was 9 daj'^s old. Accord 
ing to Aschoff, the exstrophied bladder of a newboim infant is covered bj’’ noirna 
vesical mucosa; in adult life, mucous glands develop and the mucosa resemics 
that of the rectum. . 

It is possible that the presence of glandular mucosa in an exstrophied b ac cr 
is caused b}' metaplasia. In one of the cases reported in this paper (case h 
ivere able to observe the formation of glands from epithelial invaginations o t ic 

Limbech-Brunn tj^pe (fig. 1, a and b). • j 11 i ler 

The low grade of malignancy of adenocarcinoma of an exstrophied ac c 
and the histologic appearance suggest that the neoplasm develops in 
glandular mucosa. Although it is possible that adenocarcinoma may 
in remnants of the urachus, there was no evidence that the neoplasm ongina 
in this manner in anj' of the 7 cases which form the basis of our report. 

Gross appearance.— The ini'olvcd portion of the mucosa usually was redunc .i 
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dark red in color, and bled easily (fig. 2). A considerable amount of leukoplakia 
was present in 1 case. There was no evidence of invasion of the adjacent skm m 

nny case. ^i 

Microscopic appearance—The microscopic appearance of the tumor was iden¬ 
tical in each case. The tumors contained intestinal glands which were composed 
of tall columnar cells that secretedmucus (fig. 3). Theglands frequentlyhad a pap¬ 
illary appearance. There was no evidence of infiltration of the deeper layers. 
Transitional and squamous epithelium was seen in all cases. Cornification of the 
squamous epithelium was observed frequently. In all of the seven cases, the 
malignancy of the adenocarcinoma was grade 1, as determined by the method 
of Broders. 



kiG. 3. Adenocarcinoma, grade 1, of exstrophied bladder. IMucus can be seen in goblet 
type cells and also extracellularly (Dresbach’s mucus stain; X 90). 

SYMPTOMS AND SIGNS 

In 5 of the 7 cases in this series, the patients had noticed a steadily growing 
mass on the vesical mucosa, k'lost of the patients observed an increase in the 
burning sensation and aching in the exposed mucosa. In some cases, an increase 
in the amount of bleeding from the mucosa causes thepatients to consult a phj'-si- 
cian. In one case, gross e.xamination did not reveal any evidence of disease of the 
bladder. 


treatment 


In contrast with adenocarcinoma of the nonnally situated bladder adenocar¬ 
cinoma of the e.xstrophied bladder is of a low grade of malignancy and rarely 
causes death. In our opinion, the treatment of choice is bilateral implantation of 
the ureters and total cj-stectomy. If this treatment is contraindicated, local ex- 
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Table 1. Results of treatment of adenocarcinoma occurring in an exslrophied bladder 


CASE 

SEX 

AGE 

TREATMENT 

RESULTS 

pos-nroRiEii fintlscs 

1 

F 

yrs. 

38 

Removal of right kid¬ 
ney; left ureter im¬ 
planted into sigmoid 
bladder removed by 
cauterization; subse¬ 
quent nephrostomy 
and removal of stone 
from left kidney 

Patient died of pyelo¬ 
nephritis, 15 yrs. af- 
; ter diagnosis of ma¬ 
lignant lesion 

Nephrolithiasis and 
pyelonephritis; no 
evidence of recur¬ 
rence or metastasis of 
malignant lesion 

2 

F 

65 

Electrocoagulation of 
tumor; recurrent le¬ 
sions treated by elec¬ 
trocoagulation and 
fulguration 

Patient living 16 yrs. 
after diagnosis of 
malignant lesion 


3 

F 

21 

Bilateral ureterosig- 
moidostom}' and cys¬ 
tectomy 

Patient died of chronic 
glomerular nephritis 
and uremia, ten 
months after diagno¬ 
sis of malignant lesion 

Chronic glomerular ne¬ 
phritis; no evidence 
of metastasis or re¬ 
currence of malignant 
lesion 

4 


^ 49 

Bilateral ureterosig- 
moidostomy and cys¬ 
tectomy 

Patient living, si.x 
months after diagno¬ 
sis of malignant le¬ 
sion 

1 

5* 

F 

23 

Bilateral ureterosig- 
moidostomy and cys¬ 
tectomy 

Patient died of recur¬ 
rence and possible 
metastasis of malig¬ 
nant lesion, two years 
after diagnosis 

Necropsy not per¬ 
formed 

Gt 

M 

48 

Local excision of tumor 
and radiotherapy 

Patient died of cere¬ 
bral hemorrhage, 7 
yrs. after diagnosis 
of malignant lesion 

No evidence of metas¬ 
tasis or recurrence of 
malignant lesion 

7t 

F 

38 

Bladder excised by 
cauterization 

Patient living and in 
good health, 19 yrs. 
after diagnosis of 
malignant lesion 



* Reported previous]}’ by Scholl, 
t Reported previously by Judd and Thompson. 


cision or simple fiilguration prove satisfactory if the patient can be cnia. 
ined periodical!}^ after the operation. , 

The treatment employed in this series of 7 cases and the results of the trea n: 

are shott’n in table t. 
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\s adenocarcinoma occurs in about 4 per cent of exstrophied bladders, the 
ureters should be implanted into the rectum and cystectomy should be performed 
in order to prevent the development of this tumor. 


SUMXLARY 


In the years 1909 to 1944 inclusive, 170 cases of e.xstrophy of the bladder rvere 
obsen-ed at the l^Iayo Clinic. Adenocarcinoma of the e.xstropliied bladder nus 
present in 7, or 4 per cent, of these cases. This report is based on 4 of these 7 cases. 
Adenocarcinoma of the e.xstrophied bladder is of a low grade of malignancy and 
rarely causes death. The treatment of choice is bilateral implantation of the 
ureteis and total cystectomy. Local excision or simple fulguration may be satis¬ 
factory- if the patients can be examined periodically after the operation. Implan¬ 
tation of the ureters and total cystectomy should be performed in order to prevent 
the development of adenocarcinoma in cases of exstrophy of the bladder. 
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MYOSARCOMA OF THE BLADDER 
GEORGE M. EISTER and ANTHONY J. LUND 

Anj^ type of sarcoma of the urinary bladder is a rare disease, and the myo¬ 
sarcomas are apparently less frequently encountered than are the other types. 
Perhaps a more rare occurrence than the appearance of the tumor, is the inci¬ 
dence of having had, during 1948, two patients with sarcoma of the bladder. One 
was a leimyosarcoma, the other a rhabdomj'osarcoma. 

It is these two case reports that are the subject of this paper. 

CASE REPORTS 

Case 1. H. E. C., a white man, aged 62, was admitted to the hospital on Jan- 
uarjr 5, 1948, with the complaint of “bloody urine.” The family histoiy was 
negative except that one brother had died of tuberculous pharyngitis (?). 

The patient’s past health had always been good except for an appendectomy 
in 1945, and the removal of a new growth (no pathological report available) from 
the lower lip in 1946. 

The present illness started about 3 months before admission, when the patient 
noticed that his urine contained blood. Since the onset, the hematuria had 
occurred at irregular intervals, but during the last 3 weeks the bleeding had been 
more severe. There had been some dysuria, frequency and nocturia, but no 
chills, fever, or pain. 

On physical examination the patient did not appear ill. The blood pressure 
was 140/80. The skin was normal, and there were no enlarged lymph glands. 
The heart and lungs were normal. The abdomen was soft, and there were no 
palpable masses. On rectal examination, the prostate gland was soft and movable, 
with a grade one enlargement. On January 7, 1948, under pentothal anesthesia, 
the patient was examined vath the cystoscope, and there was found a necrotic 
bleeding tumor, involving the right lateral wall of the bladder. The right ureteral 
orifice was not seen. With a Stern-McCarthy resectoscope, a portion of the tumor 
was removed for biopsy. The pathological report by Dr. E. D, Zeman on this 
tissue M'as as follows: 

"'Microscopic: The tissues are largely necrotic masses of fibrin, fibroblastic 
elements and extravasated red blood cells. In the tissues not so involved, there 
are masses of spindle cells with rather prominent cj’^stoplasmic e.xtensions. The 
nuclei are central, large, and irregular, nitli numerous mitotic divisions of irregu¬ 
lar order. Associated stroma is lacking. In some sections longitudinal striations 
of the fibres are apparent. No transverse striations are visible. Diagnosis: Sar¬ 
coma (leiomyosarcoma) of the urinarj' bladder.” (See figure 1.) 

Radiographic report on examination of the chest shou'ed the lungs clear and 
the heart normal for size and configuration. 

Laboratory reports: Urine: albumin 75 mg. per cent; sugar, none; pus, 2 plus- 
and much blood. Urea_nitrogen 18.9 mg. per cent; blood Kahn negative blood 
count: hemoglobin 14.5 gm., hematocrit 45, white blood count 12,800. 
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After the foregoing examination and pathological report, we decided that 
additional therapy should be either total cystectomj’^ with bilateral ureteral 
transplantation, or if possible, resection of the tumor and the involved right 
bladder wall. 

On January 15, 1948, a cystotomy was performed. Upon entering the bladder, 
a large grajdsh red mass, with origin on the right lateral wall of the bladder, ^Yas 
seen about 4 cm. posterior to the right ureteral orifice. A catheter was passed 
up the right ureter and the tumor bearing area with the bladder wall was re¬ 
sected. The tumor was very friable with a necrotic surface. It was appro.ximately 
7 cm. in diameter, while the base or pedicle was only 2 cm. in diameter. Bleediirg 



was controlled by fulguration and ten radon seeds with a total of 20.5 millicuuea 
were implanted in the area adjacent to the base of the tumor. A suprapu ic 
catheter was left in the bladder. 

The postoperative course was uneventful; however, after closure of the supra 
pubic wound the patient was unable to void. On Februar}^ 16, 1948, a transu 

thral resection of the prostate was done and approximately 20 gm. of tissue ^ 

moved. (Pathological report: Benign h 5 'perplasia of the prostate.) At this ira 
no tumor was seen in the bladder. The patient was discharged on Februar} 
1948. The suprapubic wound was closed and urination was free. 

On jNIarch 5, 1948, ten days after discharge from the hospital, the 
returned because of continued hematuria and pain. At this time the ' 
appeared anemic. Temperature lOl F. Gross hematuria was present an 
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bluish induration was palpable in the suprapubic area. The 
Se“asation of urine through the previous cystotomy wound. On Mar A 
9 under pentothal anesthesia, a midline incision rvas made above the pubi . 
ExtravasaLn of blood and necrotic tissue were found about the bladder and m 
the space of Eetzius. The bladder was opened and many clots and pieces o 
necroL grayish-red tissue were removed. The pathological diagnosis on a piece 
of this tissue was leiomyosarcoma of the unnarj' bladdei. 

Following this, the patient’s course was rapidly ‘-doum hill wnth an er en m 
rapid local growth of the tumor. The mass made a mushroom like appearance 

protruding through the suprapubic wound (fig. 2). 

The laboratory" reports of interest were; blood alkaline phosphatase Ifi.o 



Fig. 2. Case I- Photograph of tumor shortly before patient’s death 


units; acid phosphatase 3.3 units; the highest nonprotein nitrogen 32.7 mg. 
per cent; urea nitrogen 15.2 mg. per cent; sedimentation rate 60 mm. 1 hour; 
blood hemoglobin 10 gm.; hematocrit 26; red blood count 3,230,000; white 
blood count 41,000. Death occurred on March 28, 1948, si.v months after the 
onset of syunptoms, or 3 months after the patient entered the hospital. 

Post-mortem e.vamination, hlarch 28 (abstract): An ulcerating necrotic masg 
was present on the lower abdomen, overriding the syonphy^sis pubis, and upward 
to about 2 cm. below the umbilicus. The mass was elevated about 6-8 cm. above 
the abdominal wall and the base was about 15 cm. in diameter. The mass was 
soft, somewhat necrotic and hemorrhagic in appearance.The urinary bladder 
was almost entirely filled with this friable, red-gi-ay, fragmented mass. This 
tumor extended in an explosive ty^pe of growth into and above the anterior 
abdominal wall. In the cortex of each kidney were many small yellow abscesses, 
ranging from 6 to 8 mm. in diameter. 

Microscopic: Tumor mass, the findings were the same as noted in the resected 
tumor tissue. In some of the tumor tissue there were Mde vascular spaces which 
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were choked with tumor cells. This was especially noteworthy since no distinct 
' metastasis was found. Death was probably due to the rapidity of the groAdh of 
the tumor, bleeding and bilateral pyelonephritis M'ith cortical abscesses. Diag¬ 
nosis: Leiomyosarcoma of the urinaiy bladder, bilateral cortical renal abscesses. 

DISCUSSION 

Lex and Bell, in a review of the literature in 1947, found 22 recorded cases of 
leiomyosarcoma of the urinary bladder and made a report of 1 case that the)’ 
studied. Mackles et al. in 1948 reported a case of carcinoma and leiomyosarcoma 
of the bladder. A summary showed that all of the 23 patients except 3 had died 
within a year after the onset of symptoms. This also holds true for our patient, 
who died about 6 months after the first onset of hematui'ia. 

These tumors do not usually metastasize, but local growth and recurrence are 
rapid. Of the 24 reported cases, metastasis occurred onl)’ in two. 



Fig. 3. Case 2. Artist’s conception of tumor during early stage of development 

Our e.xperience, as viewed by this one case, would suggest the following: 1) 
One should make the diagnosis of leiomyosarcoma of the bladder by transurethra 
removal of tissue and biopsy. 2) The bladder should not be opened. 3) Trans¬ 
plantation of the ureters with total cystectomy of the closed bladder would seem 
the method of choice. 

This conclusion seems correct when one considers the rapid recurrence o ic 
tumor in the c 3 ’stotomy wound of our patient. Undoubtedl)’ sarcoma cells vcrc 
widely scattered when resection of the tumor and bladder wall was done. o.. 
mortem examination of the patient failed to show metastasis and death v as c ue 
to local recurrence and kidnej’ infection. If a careful c 3 ’stectomy had been c one, 
with ureteral transplantation, the result might hai'e been better. 

Case 2. R. H. was admitted to the hospital on Jub’ 10, 1948 at the age o 
months with the complaint of straining upon urination and terminal hema urn^ 
of several weeks’ duration. Ph 3 ’sical examination was noncontributop. 
urinah’sis showed 15-20 red blood cells and 3-5 white blood cells per big i 
field. Excretoi 3 ’ urograph 3 ’ showed a soft tissue filling defect involving t le 
of the bladder. C 3 ’stoscopic examination disclosed a pob’poid tumor arm 
from the bladder neck and posterior urethra. 
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A cystotomy revealed many gi-ape-like, translucent 
pedicles originating from the bladder neck and the posterior urethra The bladdei 
Lck musculature seemed thickened, edematous, and was covered bj a shmy 
epithelium (fig. 3). The grape-like clusters were removed, the base of each pedicle 
fulourated, and a section of the bladder neck removed for biopsjn 

Microscopic examination of the sections (H. & E. stain) was reported bj- Dr. 
R. C. Ellis as follows: “The sections reveal fragments of poljTioid mass of loose 
connective tissue, partly covered by transitional and squamous epithelium. 
There are some foci of ulceration and necrosis on the surface. In some fields, 
the surface epithelium dips down to form ciypts or pockets beneath the surface. 
The underljdng connective tissue stroma exliibits marked edema and intense 
inflammatoiy reaction. Hyperplastic capillaries are numerous. Diagnosis; Poljy) 
of the bladder.” 



Fig 4. Case 2 Cystogram showing filling defect due to recurrence of tumor (6 months 
after resection). 


The postoperative course was uneventful, and the patient was discharged 
improved. 

The next admission was in September 1948, because of the recurrence of strain¬ 
ing and pain upon urination, with intermittent hematuria. Examination showed 
a healed, midline, suprapubic incision from the previous cystotomj'. Cystoscopic 
examination revealed many “polyps” originating from the bladder neck, trigone, 
and posterior urethra. Another cystotomy was perfoimed, with excision and 
fulguration of the polypoid stractures. The tissue fragments were again inter¬ 
preted as multiple poh-ps. The patient’s wound again healed well, he became 
sjTnptom free, and gained weight. 

The patient was again examined in early December. A cystogram showed an 
irregular filling defect of the base of the bladder (fig. 4). Shortly thereafter, 
sj-mptoms of bladder neck obstruction again developed, and he was admitted 
to the hospital. The physical examination was essentially unchanged. A C 3 'stos- 
copy showed similar lesions as described prertously. In addition, patches of infil¬ 
tration of the bladder wall were noted, covered by a red, smooth epithelium. 
A cystotomy was performed and tissue removed for a section. Phosphotuno-stic 
acid hematoxylin was used to stain the tissues, and this time, mam* elongated 
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cellular fibers with numerous cross straitions were noted. Diagnosis: Rhabdomy¬ 
osarcoma of the bladder (fig. 5). 

The tumor mass grew rapidly, and began to protrude through the abdominal 
M'all. It appeared reddish-y^ellow, was of firm consistenc 3 ^, was arianged in con¬ 
volutions and was covered bj^ a smooth and glistening epithelium. 

The ureters were then transplanted into the sigmoid colon. The abdominal 
portion of the mass was e.xcised, removing 1—2 cm. of skin and muscle beyond the 
site of the tumor. A resection of the prostate, bladder, and membranous ui ethra 
was then performed. Grosslj’’, the lesion showed no evidence of infiltration into 





. ^ t - 

Fig 5 Case 2 Section of tissue lemoved Diagnosis: Rhabdomi’osarcoma of bla cr 
(phosphotungstic acid hematoxylin stain). 

the abdominal wall, perivesical tissue, or the prostate. Neither the pelvic nor 
peri-aortic Ijmph nodes appeared involved. 

The child survived this radical procedure, and the ivound healed sa is 
factoril}'. He gained weight, and the ureteral transplant functioned satisfactoii j 
After about six months, a large mass became palpable in the lower ab omen. 
Partial obstruction of the lower bowel developed, with ensuing emaciation an 
dehj^dration. Death occurred on January’’ 3, 1950. _ I •• n- 

Autopsy’ showed the presence of a vascular, pol.vpoid, firm tumor im o \ in^ 
most of the lower abdomen with compression and infiltration of the rectum a^^^ 
adjacent tissues. Two small metastatic lesions were noted in the lungs, egion. 

lymph nodes were not involved. .•ou«b' 

Histologically, the tumor presented essentially the same picture as pIe^ i 
except for greater cellularity and numbers of mitotic figures. 
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DISCUSSION 

In 1947, Kretschmer reviewed the literature, and including his omi report, 
found 17 cases of rhabdomjmsarcoma of the bladder. Meisel, Heath, and hliller 
reported another instance in March 1949. 

On examination of the collected cases, it is worthy of note that 10 were in 
children under the age of 24 j^eai's, and that in about half the cases the neoplasms 
were located ndtliin or near the trigone and bladder neck. This leads to the 
speculation that these tumors arise from anomalies of the wolffian duct or 
embrjmnal heteratopias. It is to be remembered, however, that striated muscle 
is present in the sphincter of Henle and has been found in normal prostates; 
therefore, the lesion could conceivably arise from these elements. (IHiourj^ and 
Speer). Hirsch and Gasser have suggested that perhaps this tumor is primarj’’ 
in the prostate or retroprostatic tissue rather than the bladder. 

Diagnostically speaking, a urologist or pathologist should consider a rhabdo- 
m 3 msarcoma of the bladder in anj-^ rapidlj"^ growing tumor which presents a polj’’- 
poid appearance. He should also promptl 3 ’’ request that the excised tissue be 
stained to show evidence of voluntar 3 '^ muscle. 

In the case presented, a malignanc 3 ’^ was suspected, but could not be proved 
histologicall 3 '^ because ordinar 3 '^ staining methods revealed benign appearing 
tissue, and with consequent loss of valuable time. 

Rhabdom 3 'osarcoma of the bladder has a bad prognosis, the average survival 
period being 65 months. ICi'etschmer reported survival and no e^^dence of recur¬ 
rence in his case 4§ years after operation, the tumor being removed b 3 ’- partial 
C 3 'stectomy. This is the only recorded case which has lived a significant period 
after treatment. 

It seems reasonable, however, that since this 13^)6 of sarcoma apparentl 3 ’'metas¬ 
tasizes late, and spreads mainly by direct e.xtension, better results should be 
obtained by radical resection, if the diagnosis is made early, 

710 Eccles Bldg., Ogden, Utah 


REFERENCES 

Hirsch, K F. a.vd Gasser, G. 3V.: J. Urol., 51: 517, 1944. 

Khourt, E. N. and Speer, F. D.: J. Urol., 51: 505 1944 

Kretschmer, H. L.: Arch. Path., 44: 350, 1947. 

Laughun, V. C., .Aethoff, C. C. and Brow.\, H. W.: J Urol 60- 4.59 1948 

Lex, M. and Bell, W. C.; J. Urol., 57: 251, 1947 ’ ’ '*• 

Mackles A Immerget, S Grayzel, D. M. and Cottler, Z. R.: J. Urol 59- 1121 1948 
Meisel H. .1. Hfath, 3V. H. and Miller, J. M.: J. Urol., 61: 525, 1949 ’ ’ 



The Journal of Urology 
Vol. 65, No. 3, March 1951 
Printed in U. S. A. 


FUNCTIONAL RESULTS FOLLOWING TRANSURETHRAL 
RESECTION AND RETROPUBIC PROSTATECTOMY 

H. C. ROLNICK AND M. A. ROBBINS 

This report is based on a series of patients followed carefully over periods of 
from 3 to 14 months. 

We are particularly concerned with our functional end results following trans¬ 
urethral electroresection for removal of obstruction at the bladder neck due to 
lesser degrees of hypertrophy, bars and contractures. We should also like to 
report our results in retropubic prostatectomy. 

The mortality from prostatic surgerj"^ has reached an almost irreducible mini¬ 
mum. (David Davis.) Improvements in the inanagement of these patients have 
made prostatic surgery a very satisfactoiy procedure. Chemotherapy, employ¬ 
ment of supportive measures, particularly the administration of blood, improved 
surgical technique, and improvement in anesthesia have reduced considerably 
the mortality and morbidity in prostatic surgery. Infection is no longer a serious 
problem, and hemorrhage, while it is still the one important problem in prostatic 
surgery^ ndth all the operative procedures, is much better controlled at present. 
The Foley and other bag catheters and the resectoscope have made this possible 
together vdth the free administration of blood. Davis has emphasized the value 
of the resectoscope for the control of early or late postoperative bleeding follow¬ 
ing any type of open prostatic surgery. We have recently had an experience in 
the control of bleeding following perineal prostatectomj’^ which brought out the 
value of the resectoscope. The catheter had to be removed and another catheter 
could not be inserted because of the distortion of the prostatic bed. This had 
been our e.xperience in the past, and we can recall 3 instances of severe post¬ 
operative bleeding after perineal prostatectomy which could be controlled only 
by cystotomy and packing of the prostatic bed. It was possible to pass a re¬ 
sectoscope very easily, and thus control the bleeding with the loop electrode an 
later insert a catheter into the ui'ethra through the lumen of the resectoscope. 
We have also been able to control bleeding following suprapubic and retropubic 
prostatectomy with the resectoscope. 

In qualified hands the mortality from prostatic surgery, whatermr the opera 
tive appi'oach, is not more than from 2 to 4 per cent. Only one of our patien s 
died during the past year; he Avas an 81 year old man rvho began to blee an 
mediately postoperative following transurethral resection. This Avas apparen y 
induced by ephedrine injected by the anesthetist at the end of the 
for there was an immediate increase of blood pressure from 120 systolic to • 
After considerable effort, the bleeding could be controlled only' by' siiprapu ic 
cy'stotomy and pack. The patient deA'eloped oliguria and died 10 days a^cn 
He had recoA'ered from his oliguria, and necropsy shoAA’ed right heart far ure a 
edema of the lungs AA'hich AA'as apparently induced by excessive admimstra lo^ 
of fluids folloAAdng his recoA'ery from the acute phase of loAver nephron ncp iro-i- 

Read before meeting of the Chicago Urological Society, January 27, 1950. 
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Tlxxi- in-xead of eitlier exxxocting a deaxh in a parjicniar patient or a relatively 
iv-h moxt:ditv rate iix a aeriea of cases, the sitxiation is novr completely changed 
^o^that an oneraxive death shoxxld oecxxr verv- infrequently and that tvhen a 
death oeexirs one must tn* to carafully analyre the cause; for most, except those 
due to cardiovascular ax'cidents, are avoidable. The questioxi of mortalitx follon - 
ins prostatie stirgerx' whether open or closed does not present a serious problem 
am- mote. Xeiiher is morbidity a ven- great problem at the present time, for 
the majority of patients get well quickly, and their hosjutal stay is. in the main, 
quite short following any of the four operations. .Uthough the patient is nsnally 
discharged from the hospital more quickly lollowhtg tnmsurethral resection, 
the period for his recovery is xts gre.at. if not greater in many cases, than follow- 
ins the open operations, .ks a rule he is not able to return to work any sooner. 
The patiMit who has had a transnrethral resection requires postoperative atten¬ 
tion for a longer period of time than does the patieixt with the open operation. 
Many months often elapse before the frequency and pain on urination subside, 
S-econdaiy hemorrhage, both early and late, may occur after any of these 
operative xwocedvires. It may be scrioxts, but can be readily coixtrolled in nearly 
all cases. 

We are therefore not so serioxtsly concerned now. as in the past, as to whether 
we hare a live patient, for we can reasonably expect that-, nor whether there 
will be prolonged hospitalkittion following any of the operative procedures; for 
the porroperative course is much better controlled now and healing expedited. 
Thtis both the problems of mortality and morbidity have been l.argely over¬ 
come. We are still concerned however with the functional end results. None of 
the operations for the relief of prostatism are perfect; they all have their short¬ 
comings. It is possible that some form of nonoperative therapy will be developed 
that wiU satisfactorily relieve most of tlte patients suffering with prostatism. 
However, at the present time sutgery is necessary for the relief of prostatic and 
other bladder neck obstnrctions. The urologist with experience can get along 
satisfactorily in most cases with routine use of only one of the operations, whether 
suprapubic, perineal, retropxibic or transurethral. He should however be able to 
do all, for each of these operations has an oecasional superindication. For in¬ 
stance: 1) The stout man with a large prostate and a large abdomen is best 
operated upon perineally. '2) A large prostate that is bleeding is best removed 
through the suprapubic route. 3) The sraitll contractures are best handled trans- 
urethrally. Furthermore, irrespective of which operation the urologist chooses 
to do. in most cases, or even routinely, acquaintance with all the routes of ap¬ 
proach gives one a belter conception of the pitthologic anatomy of the prostatic 
urethra and the bladder neck in the presence of obslniction. One can learn 
so-mething from each t.vpe of opeixition, for each has its good points which can 
be applied to any of the others. Thus, in suprapubic prostatectomy, taking a 
wedge out of the bladder neck .and cuitiug the intenireteric ridge, as is done 
frequently m trausnrethral resections for bladder neck contracture, and also 
m retropubic prostatectomy, trill help avoid some poor functional Vesults. It 
IS occasionally best to expose the prostate perineally for possible etrcinoma .md 
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in many cases a more complete cystectomy is done with a combined perineal 
and suprapubic approach. 

This discussion is based upon a review of a series of private patients carefully 
observed over periods ranging from 3 to 14 months postoperatively. opera¬ 
tions done within the past 3 months are included in this series. This series con¬ 
sists of 150 transurethral resections, and 24 cases of retropubic prostatectomy. 
Fifteen suprapubic prostatectomies were done and 6 perineal prostatectomies 
during this period, which we felt were not enough to carefully analyze. 

We have had a large experience with transurethral prostatectomy during a 
period of almost a score of years. The last 150 cases of transurethral resection 
were chosen because only in recent years have we felt that we had developed a 
fair degree of facility and experience vdth transurethral resection. Our experience 
with retropubic prostatectomy is based on a series of almost 200 cases. The lat¬ 
ter operation has been improved upon since Millin first reported his series, and 
we believe we have added a few points to the technique which has helped sim¬ 
plify it. 


TRANSURETHR.\L RESECTION 

In this series of 150 cases it was possible to follow 131 over a period of 3 to 
14 months. These included only benign bladder neck obstruction. In analyzing 
these 131 cases they were further broken dovm into the size of the gland. Of 79 
resections yielding 20 or less grams of tissue, 59 (72 per cent) were definitely 
improved. Twelve others continued to have symptoms over periods lasting from 
3 to 12 months and finally cleared up under treatment which consisted in the 
main of massage and dilatation at intervals of 1 to 3 weeks. Ten others had 
poor results requiring secondary resection and among these are included cases 
of re-contracture of the bladder neck following resection. Of 49 cases with glands 
larger than 20 gm., 40 (81 per cent) had good results and 9 were classified as 
fair and poor results. This gave an overall picture of 107 (81 per cent) as benefite 
and 32 (19 per cent) the same or worse after surgerJ^ As stated previously, these 
patients continue to appear for further care and some of them complain for a 
long time of pain and frequency. These patients who continue to have symptoms 
frequently present negative cystoscopic findings and the prostatic urethra ap¬ 
pears well resected. 

It is interesting to note that the group with smaller glands gave a poorer 
functional result than the larger hypertrophies. It is corhmonly agreed that) 
is for the smaller glands that transurethral resection is best indicated. 


re-operation 

Of the 105 cases, 10 required a secondary^ resection while in the hospital, and 
10 others re-entered the hospital for a secondary- operation. Four of the 10 
tiente who were resected again while in the hospital were patients who 
and so-called “neurogenic bladders,” in whom it is frequently- not possi c 
determine whether enough tissue had been removed at the time of the first 
tion. The other 6 patients were individuals with large hy-pertrophics in " >o 
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not enough tissue could be removed at one sitting. The 10 patients who re-en¬ 
tered the hospital for a second operation presented either obstructive sjunptoms 
or considerable pain and burning in whom, on cystoscopy, it was noted that 
there was some tissue remaining in front of the veru or that the lateral lobes 
and the roof had not been well resected. 

INCONTINENCE 

Of these 150 patients, 2 showed temporary incontinence. In 1 case inconti¬ 
nence persisted for 3 months and in the other, for 1 year. Both finally cleared 
up completely and now have good control. We have been very careful when 
doing a resection not to cut distal to the veruraontanum and we have therefore 
found that incontinence is not a problem with us if we observe this rule. 

URETHRAL STRICTURE 

Strictures at the meatus offer no great problem. Thej' are somewhat annoj^- 
ing and the meatus requires repeated dilatation, yet can frequently but not 
alwaj^s be avoided bj' a meatotomy which we do routinelj' if it is difficult to 
pass the instiTinaent. Strictures in both the pendulous urethra and the mem¬ 
branous urethra are not uncommon, as all urologists are aware, as a sequel of 
transurethral resection. This often presents a rather serious problem for these 
patients continue to complain of urinary difficulty and require constant atten¬ 
tion in manj’ cases over a long period of time. Some of these strictures are al¬ 
most filifoim in caliber and require dilatation over a long period of time. The 
patient is not infrequently left with a stricture of the urethra Avhich udll permit 
passage only of a Xo. 18 to 20 sound. The stricture of the urethra is due, in the 
main, to over dilatation bj^ the Xo. 28 instrument. The caliber of manj' urethras 
is often such as not to comfortablj’’ accommodate this sized instrument, and 
thus, tears occur with later scar formation and narrowing of the caliber of the 
urethra. Aside from the factor of over dilatation of the urethra with the resecto- 
scope and the constant to and fro movement of the instniment during the opera¬ 
tion causing some irritation and thereby promoting stricture, there is also an¬ 
other factor. The bakelite-sheath of the instniment may not be entirely a non¬ 
conductor of heat, l^ffien the resectoscope is removed at the end of the operation 
one usually finds that the sheath is diy. Attempts to overcome this by lubrica¬ 
tion of the urethra and sheath with vaseline at the beginning of the operation 
have not proven very practicable with us. Urethritis and peri-urethritis frequently 
result rrith localized areas of narroiring and later stricture foimation. We have 
had a few eases of chronic, diffuse infiltration of the urethra with narrowing of 
the urethra throughout almost its entire length. In these patients, a chronic 
chordee results, so that erection and coitus are interfered with. In order to 
prevent strictures due to possible over dilatation of a ui-ethra of small caliber 
we have follwed the method recommended by Xesbit of inserting the resecto¬ 
scope through an e.vternal urethrotomy. Although we have done many more 
only three of the patients of this series had external urethrotomy. It is evident 
to us that a larger number should have received the benefit of an external ureth- 
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rotomy. It can be concluded that some of these strictures following resection in 
this series were an avoidable complication. 

BLADDER NECK CONTRACTURE AS A SEQUEL OF TR.AS'SURETHRAL RESECTIOX 

This has been our greatest problem and is the one complication that has con¬ 
cerned us and prompted the presentation of this paper. The operation of trans¬ 
urethral resection has been almost perfected through the j’^ears. There have been 
improvements in the cutting instruments, the optic mechanism, in technique 
and pre- and postoperative care. However, it would seem that the thermal effect 
upon the tissue by the electric cutting current has undesirable effects that hai'e 
not been overcome or controlled. The depth of the thermal penetration of the 
current is greater than is generallj’' appreciated and this is probably the cause 
of the contracture of the bladder neck which results later in some cases from the 
inflammatory reaction. We have had occasion to examine the bladder neck and 
prostatic urethra immediate^ after resection when extravasation had occuried 
and cystotomy was necessaiy. We have been impressed by the extreme leatheiy 
feel of the resected area, particularly after the use of the spaik gap cmrenU 
Although Wejreauch, Bassett and Berger believe that the spark gap coagulating 
current is far superior to that developed by a Borne unit, our experience has 
been entirely the opposite. We are of the impression that the tube current does 
not produce as great thermal penetration as the spark gap. We agree ivith them 
that the coagulating currents are the most destiuctive and that in emplojdng 
cutting currents the stroke should be as rapid as possible. We have had occasion 
to compare the tissue remoired bj" the older spark gap coagulating current in the 
Bo\de unit with that of the tube cun’ent emplojred in the newer instrument. 
The tissue removed by the coagulating spark gap current appears charred and 
gives the odor and appearance of burned tissue. The tube current makes a 
clean cut and the tissue does not look charred, with only a veiy slight odor of a 
bum. 

We have had experience uith immediate cystotomj’’ for extravasation during 
transurethral resection in cases where the spark gap current had been used and 
also foUomng the use of the tube current. In all cases where the spark gap co¬ 
agulating current for cutting had been used the prostatic bed upon cj'stotomj 
was noted to be leather 3 ’^ in consistency’’, rather hot and diy. Where the tube 
current had been used the prostatic bed felt soft, almost as one would note 
after an open operation. We have had occasion to do cystotomy for the remocai 
of either stone or tumor in the bladder on patients who previou-sly’ had a trans¬ 
urethral resection. The bladder neck in these patients is frequently' very hare 
and rigid and markedly’ fibrotic. In some cases the bladder neck is markec j 
contracted, occasionally' almost pin-point. We have been in the habit of c oiHt, 
■n'ide resection, in fact, so 'n'ide occasionally, that extravasation occurred in a 
few instances where it probably’ would not bare, had we been less bold. IIoue\ er, 
despite this ivide resection of the bladder neck for the relief of contractiirCi 
marked re-contracture of the bladder neck with sclerosis as a late result o 
resection has been noted frequently’ enough to be disturbing. 

We have operated upon large prostates transurethrally’ and have been satL i 
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after repeated trials that we can remove the large as well as the small prostate 
by this route. However, because some tissue was frequently left behind and 
second and third operations were necessaiy and hemorrhage as an aftennath 
occurred more frequently, we,concluded that the large prostates could be best 
removed bj* us thi'ough an open operation. W'ehave therefore limited ouisehes, 
in most cases, during the past few years, when doing transurethral resection, 
to lesser degrees of glandular hA-pertrophy and bladder neck contractures. 

It is, however, in these cases of bladder neck contracture for which transui ethi al 
resection is particularly indicated, that the distressing complication of recon¬ 
tracture occui's. “i'anous transurethral procedures for removal of obstnictions 
of the bladder neck have been recommended and employed for over 100 years 
since Guthrie fii-st reconunended it in 1837 for hypertrophy of the intenireteric 
ridge. Contractures of the bladder neck are commonly seen in our older patients 
who frequent!}' have complete urinaiy retention and the operation of transure- 
thi-al resection offers them the best results. However, while tlie results are good 
in most cases, in others the end results are poor. Some of the poor results are due 
to later recontractures of the bladder neck. The sj-mptoms of urinaiy frequency 
and discomfort which persist mar- also be due to the sclerosis of the trigonal 
muscle and prostatic bed as a late after effect of the thennal penetration. We have 
been veiy carefid in choosing our patients for resection, no borderline or question¬ 
able cases of possible bladder neck obstniction were operated upon because 
these are the particular ones which give considerable trouble later and in whom 
the sj'mptoms are markedly aggravated follou-ing the resection, .\pparently one 
superimposes a bum or scar in these patients on the prer-iously engorged and 
inflamed tissues. 

It is interesting to note that these recontractures of the bladder neck nearly 
always follow resection of small prostates and contractures. Transurethral resec¬ 
tions for large prostatic hypertrophy is rarely if ever followed by contracture of 
the bladder neck as a sequel. The question here arises whether the tendencies 
toward contracture are inherent in the tissues in which a bladder neck contracture 


had been present. It is also probable that the large prostatic bed and ca\'ity which 
results from the resection of the large prostate even though it may contract 
somewhat postoperatively does not contract enough to narrow the bladder neck. 


We occasionally see patients who have been resected in whom it is not possible 
to pass a sound through the bladder neck because of the marked contracture, and 
who constantly present si'mptoms of frequency, urgency and dysuria. In some 
It has been possible to pass only a filifonn with difficulty and then attach a small 
Le Forte sound or to pass only a small bougie into the bladder. 

It IS possible that it would be best to merely cut out a wedge from these con¬ 
tractures at the time of resection as is done in open operations rather than do a 
wide circular resection. Perhaps the prevention of this complication of bladder 
neck contracture foUowing transurethral resection for relief of the same condition 
lies in the perfection of the tube current which produces much less charring of 

the tissue. Is It possible that the way to avoid this complication would be the 
use of the cold punch? u u ue lue 


The end results of transurethral electroresection for bladder neck contracture 
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and obstruction due to lesser degree of prostatic hypertrophy are satisfactory in 
most cases. It is quite unsatisfactory in an appreciable number of instances so 
that we may ask ourselves what can be done to improve it. In some cases fic- 
quency and dysuria persist without evidence of strictu’-e or contracture of tlic 
bladder neck. Are these symptoms due to sclerosis of the prostatic bed as a late 
effect of thermal 23enetration? It may not be possible to ai'oid these occasional 
complications following electroresection for this maj’’ be due to an inherent fault 
in the operation from the effect of the current on the tissues. 


RETROPUBIC PROSTATECTOMY 

Before discussing the functional end results of retropubic prostatectomy we 
should like to mention two points in the technique of retropubic prostatectomy, 
both of which have been emphasized by Presman: 1) Elevation of the peh'is by 
the use of the kidney rest. This is placed at the le^ml of the symph 3 ^sis and raised 
to its maximum height. 2) Transverse abdominal incision. Both the elevation of 
the pubis and the transverse incision are of extreme value in facilitating the op¬ 
eration, thus allou'ing for more woi’king space and excellent exposure of the pros¬ 
tate. Bleeding can be seen and controlled by suture and there is no trauma to the 
bones. The prostatic cavity can be best visualized in retropubic prostatectoroj'. 
One cannot see as well in perineal prostatectomy nor can the bladder neck be 
observed as well in either perineal or transvesical prostatectomy. Tags and small 
amounts of tissue and infected capsule can be removed under vision and one can 
inspect the prostatic cavity well. We have not found it necessary to employ the 
bag catheter nor should too great reliance placed on it for when there is bleed¬ 
ing during the operation either in the capsule or at the bladder neck from which 
a wedge is cut routinely, only sutures will control. We are also impressed, para¬ 
doxical as it may seem, with the control of bleeding at the time of operation. As 
stated previously, one cannot depend upon bags or compression for the control of 
bleeding in this operation. In one of our early cases death resulted from bleeding 
from the anterior plexus which could not be controlled by'' either pack or bag. 
However, the bleeders can all be readily visualized, clamped and sutured an( 
when that is done, the problem of control of bleeding is solved much better 
than in either of the three other operations: transurethral, suprapubic or perinea • 
Usually only a simple straight catheter is necessaiy for bladder drainage. 

We have been remarkably impressed with our end results following retropu ic 
prostatectomyv We have also been impressed with the smooth postoperatnc 
course these patients have. These patients have very" little rise in temperature. 
They" are usually" up and about the next day after the operation. I hey" get 
quickly" and urinate well postoperatively". The urine is ciystal clear within a cv 
weeks. Only" following perineal prostatectomy" is the urine as clear. The abdomina^ 
wall following the transverse incision is even more finn than it had been m 
operation. Two of our 24 patients developed slight tenderness near the symp i3 - 
pubis 4 weeks postoperati\"ely, both of which cleared up after a periw o 
weeks. tWiile these patients were slightly" uncomfortable they wei-e not 
and presented neither clinical nor roentgenological evidence of osteitis pu )is. 
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have had no cases of osteiiis or periostitis pubis iollov\-ing retropubic prostatec¬ 
tomy except in our early Cook County Hospital cases; in fact the only case of 
periostitis pubis rve have had in the past two years in our private practice followed 
suprapubic cystotomy. 

The functional results in these 24 cases were imiformly good except for one 
patient in whom symptoms persisted and contracture occurretl as a result of poor 
technique by us. He later required a transurethral resection of the contracture of 
the bladder neck and is now quite well. The operation of retropubic prostatec¬ 
tomy is not a simple procedure. However, if the urologist will take the pains to 
cany- it out carefully, he will be gratihetl with satisfacton* end results in fre¬ 
quently having a patient who is urinating freely with a clear urine and feeling well 
within 2 to 3 weeks postopeiatively. Although this is the picture in many cases, 
complications and prolonged convalescence occiu occasionally here as with the 
other operations. 

The urine has remained cloudy for periods of 6 to 10 weeks. Secondary bleeding 
occurs occasionally. Two of the 24 patients required the use of the resectoscope 
in order to control late bleeding. Potency is not disturbed in most cases, althoush 
some patients have complained of its loss loilon-ing retropubic operation. 

However, the hmcrional end results, as stated previously, have been almost 
imiiomily good with this operation. The urine is clear very early, these uatients 
do not continue to complain of frequency and the stream is good and remains 
good. 


lO-l S. ilickscan Arc., Chicago 3, lU. 
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RETROPUBIC, EXTRA-URETHRAL AND EXTRAVESICAL 
PROSTATECTOjMY 

HAROLD B. SCHWARTZ 

In 1933, Jacobs and Casper enucleated the lateral prostatic lobes retropiib- 
ically through a longitudinal incision in the prostatic capsule, in an attempt 
to preserve the prostatic urethra. Had the}’’ continued along these surgical con¬ 
cepts, more extensive use of the retropubic procedure, and perhaps further mod¬ 
ification, might have been realized during the follonfing years. 

With the advent of Terence Millin and his advocation of retropubic pros¬ 
tatectomy, there is increasing enthusiasm among man}’^ urologists for this method 
■v\’ith each additional case performed. I find myself, after a series of over 200 
cases, in complete accord with the claims of the many advantages to this 
method. I have been most fortunate in not encountering an}’ immediate mor¬ 
tality or severe complications, such as secondary hemorrhage, fistula, infection 
of space of Retzius, osteitis pubis, or incontinence. Impotence has been present 
only in 2 cases of radical retropubic prostatectomy for prostatic carcinoma. 

The functional results Avere very satisfying. In the course of this operative 
series, it was noted that the opening of the urethra in simple lateral lobe ade¬ 
nomas could be avoided. A series of 20 selected cases, therefore, was run to fur¬ 
ther develop this finding. Although such a short series has no particular statis¬ 
tical value, it has enabled me to effect a more deliberate technique. 

Recently, A. E. Goldstein published a series of 36 cases of an extra-urethral 
and extravesical procedure by way of the perineal approach, with a lowered mor¬ 
tality and morbidity as compared Avith other perineal methods. Inasmuch as re¬ 
tropubic prostatectomy is considered by many as a perineal enucleation m re¬ 
verse, it is apparent that the supposition to alloAV the urethra to remain intact, 
is possible, can be performed similarly in screened cases of lateral lobe enlarge¬ 
ments AAUth or AA-ithout accessory lobes. 

In the selection of the cases, the carcinomatous gland, the large intravesica 
intruding middle lobe, the subtrigonal median lobe, prostatic calculi, and pre¬ 
vious transurethral resections Avere excluded, as the difliculty in preserA’ing t e 
urethra is apparent. 

The most suitable cases for this procedure are the uncomplicated lateral o c 
enlargements and small attached or unattached lobes AAith a minimal amoun 
of bladder or prostatic infection. Cases with residual urine and deep bas-on^ 
AA’ere not included. Excision of a AA-edge shaped piece of tissue from the floor o 
the A’esical neck foregoes the preservation of the urethra. 

The operation is performed folloAAung Millin’s description. (A Avoid 
stud}’ of the complete procedure is well illustrated in the case report.s of 
ley and Gentile.) The modification consists primarily of leaA’ing the entire pm 
tatic urethra intact AA'hile remoA’ing the lateral lobes and possible small attac i^^ 
or unattached median lobes, lATien the prostatic capsule is exposed, a . o. - ^ 
sound is passed into the bladder for identification of the urethral course, as v 
as lending assistance to immobilize the urethra and the encircling adenoma 
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nrostate A No. 24 soft mbber catheter can also be used, but the mobility of 
the prostatic urethra with the indwelling catheter delays the promptness of its 

''^‘'Ster tTtm-e ligature is placed both distally and proximally in the coursing 
venous plexus of Santorini, a transverse incision is made in the prostatic cap- 
'^ule about 0.5 cm. from the prostatovesical junction. The incision is deepened 
on the lateral aspects of the capsule first, and then prolonged to the roo after 
the sound containing urethra has been identified and preserved. W'lth digital aid 
as well as the enucleating end of a tonsil pillar retractor, the lateral lobes are 
developed, and the apex of the prostate can be obseiwed. One lobe is remo\ ed at 


Tabuu 1- Summary of cases 
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a time. Deliberate and careful shaip dissection, using a 9 inch long handle ab¬ 
dominal scissor at this point to separate the lateral lobes from the urethra, is 
essential. The urethral wall is veiy thin and buttonlioling the tissue may occur 
with the attempt at removal of all tag tissue. No attempt is made to suture 
the openings. If a median lobe is present, the prostatic urethra is carefully re¬ 
tracted laterally. The vesical neck is pulled upward and laterally using an AUis 
clamp; and sharp dissection is carried out under the vesical neck or trigone to 
remove the adenoma. Bleeding following complete enucleation is not excessive; 
ant obsert ed ooze is controlled bj' the fulgurating current and on rare occa¬ 
sions using oxwcel. The sound is removed and a No. 24 Folev 30 cc retention 
bag catheter is inserted into the bladder. The capsule is tightly closed with a 
continuous No. 1 chromic suture. A Penrose drain is carried over the line of su¬ 
ture and brought out at the upper end of the wound. The abrlomcn 
in the usual manner. 
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The catheter acts as a safety measure for any inadvertent urethral tears and 
to dispose of any clot formation. It is removed within three days and the pa¬ 
tient allowed to void. The Penrose drain is shortened daily and is completely 
out on the fourth day. 

The results in this short series overshadow any of the methods of open op¬ 
eration both as to length of hospital stay and lessened amount of complications 
(table 1). In those cases where no opening was made in the urethra, the hospital 
course was significantly’’ smooth. WTiere the urethra was torn excessively, the 
operation could be likened to that of the Millin procedure with as much of the 
urethra allowed to remain as possible. In a few cases, a longitudinal section of 
the urethra was the only’’ connecting tissue to the vesical neck. 

The operation of preserving the urethra is much easier than anticipated, and 
the results obtained certainly warrant the added time in doing a more metic¬ 
ulous and deliberate procedure. 

Although follow-up study on these cases covers only a 1-year period, the lack 
of any'- serious complicating features is noteworthy’. The urethral canal, on cys¬ 
toscopy’, showed a unifoim smootlmess, and anatomical landmarks were more 
easily identified. There was less tortuosity in the posterior urethra. No residual 
urine in any’ of the cases was recorded. Postoperative bladder tolerance and ca¬ 
pacity’ -u'ere infinitely’ better than in other procedures and infections cleared more 
rapidly’. There was no incontinence from the time the catheter was removed and 
the patient allowed to void. Sexual potency’ was undisturbed. 

The question of malignancy’ or recurrent adenomatous development from any 
remnant para-urethral gland inclusion may be offered in controversy to this mod¬ 
ification. The incidence of this occurrence, however, is less than one per cent, 
and in the light of the lessened morbidity’ and rapid comfort found in this metho 
of prostatic removal, it warrants preser\’ation, if possible, rather than eradica¬ 
tion. 


SXJiMjMARY 

A modification of the retropubic prostatectomy with preservation of the me 
thra is offered in selected cases. The procedure consists of remoring the latera 
and small median adenomas by’ an extra-urethral and extravesical technique m 
screened cases of prostatic enlargement. . , 

In the 20 cases performed, there were no complicating features, and hospi a 
stay’ in any’ case did not exceed 8 day’s. In the other cases of retiopubic pro 
tatectomy’, the results have been very’ gratifying, and I unhesitatingly uige o 
ers to devote their surgical ability’ along these lines. 

S&0& Bergcnline Ave., Union City, N. J. 
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EST F. HOCK AND KENNETH A. KURTZ 

rlmcnl of Urology, Charles S. Wilson Memorial Hospital, 

Johnson City, N. Y. 

iineiit and wide acceptance of retropubic prostatectonij, 
rare disease. The incidence of osteitis pubis following the 
1 is so high that many urologists will not do the operation; 

0 constitute the chief contraindication to the procedure. The 
3 series has varied from zero to 10 per cent. We luTi'e had 3 
bic operations. 

5 he pathologj’^ and pathogenesis of this syndrome is still un- 
ilamed injuiy to the periosteum of the pubis. This, however, 
he reported cases of osteitis following transurethral resection, 
th infection, prostatic abscess and the few instances in non- 
ilan}' writers believe that infection in the prer'esical space in- 
•steum and/or bone is responsible. In some cases, infection has 
ed by the presence of a draining sinus. .4 few cases of actual 
jh formation of sequestra have also been reported. On the other 
g and Vest, in 3 of their cases, explored the retropubic space 
and found no e^^dence of infection or periostitis. Kessler reported an autopsied 
case that showed bone atrophy, but no e\ddence of osteomyelitis. MTieeler pointed 
out the many features in common with Sudeck’s bone atrophy. He rejected an 
inflammatoiy etiology on the following grounds; 

1. In osteitis the process is widespread and there is extensive decalcification 
of bone. Periostitis is a more localized disease and deposits of cortical bone are 
frequent. 

2. Osteitis heals with normal bone formation; no sequestra are formed. Osteo- 
mj'elitis heals with formation of new bone and sequestra are the nile. 

3. Osteitis is a self-limited disease. Osteomyelitis tends to recur and incom¬ 
plete healing is frequent. 

In an attempt to gain a better understanding of the mechanism involved, 
we have re\iewed 31 cases of osteitis pubis and 2 cases of osteitis of the spine 
reported in the literature. These followed transui'ethral resection of the prostate 
in 8, tw'o-stage suprapubic prostatectom 5 '’ in 13, one-stage suprapubic prosta¬ 
tectomy in 4, retropubic prostatectomy in 4, abdominoperineal bowel resection 
for carcinoma in 1, bladder neck resection through a suprapubic approach in 
1, perineal prostatectomy following a preliminary c 5 -stotomy in 1, ureterolithot¬ 
omy in 1 and severe B. coli pj^elonephritis, a nonoperative case, in 1. The latter 
2 cases were females. Of the cases imiewed, 11 had a mild anemia. In 15 cases 
recorded, leukocji;osis occurred ranging from 10,000 to 18,000 per cubic milli¬ 
meter associated with increase in poljmorphonuclear leukocjTes. In 1 case two 
blood cultures showed B. coli. Urine cultures were reported in 15 cases. Organ¬ 
isms found included B. coli, B. proteus. B. pyocyaneus and Staphylococcus au- 
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reus. IMicioscopic examination of the urine reported in 7 cases revealed pus in 
all and erj4,hrocjd;es in some. Fever up to 102 F was recorded in 13 cases and an 
afebiile course reported in 2. Radiograpliic changes of osteitis pubis were re¬ 
corded in 26 patients, the earliest occurring 3 weeks following surger}^, the latest 
after 24 weeks, but an'^eraging 6 rveeks. Acid and alkaline serum phosphatase 
reported in 6 cases were normal. Serum calcium and phosphorus were recorded 
in a few cases and were normal. Four cases had a draining, suprapubic sinus. 
Therapj^ in general was unsatisfactory. Antibiotics and the sulfonamides, sep¬ 
arately, or in combination, had little effect although, in some instances, the 
acute phase was apparentlj’’somewhat relieved. Large amounts of vitamin B com¬ 
plex seemed of some value. Favorable response to prostigmin in some instances 
was noted. The results of diathermy and x-raj’' treatment were equivocal. Trac¬ 
tion and casting helped to relieve the adductor spasm. and large, the residls 
as recorded rvere unsatisfactory and the patients underwent a prolonged con¬ 
valescence. The longest total duration of symptoms was 9 months, the shortest 
7 dajm and the a^mrage 3.5 months. 

There are several important features common to all the cases reviewed: 

1. Infection of ■var 3 dng severitj'’ seemed to be a factor in all cases adequately 
studied. However, the response to antibacterial therapy was poor and the syn¬ 
drome persisted for a variable period of time after apparentlj^ all infection had 
been cleared. 

2. The symptoms, usually^ sudden in onset, began u'eeks or months after the 
operation. 

3. Although occasional cases with true osteomyelitis of the os pubis 
have been reported, the pathological process in most seems to have been a bone 
atrophy and not an inflammatory process. 

From this we haA’e drawn the following tentati\e conclusions: 

1. Two different diseases of the os pubis must be distinguished; namely, O'- 
teomyelitis, a rare condition which is not different from osteomyelitis in other 
bones, and osteitis pubis which is a bone atrophy and not an inflammatory 
process. 

2. Since infection in the space of Eetzius or elsewhere in the pelvis is ap 
parently^ present in all cases of osteitis pubis at some time, it appeais hey 
that some connection e.xists between this infection and the bone atrophy. 

We agree with ‘N^Tieeler’s viewpoint and belie^m that a mechanism .siniilai o 
the one causing Sudeck’s atrophy is involved in osteitis pubis. It appeals pio 
able that a chronic inflammatory process within the pelvis may produce iiiitatio 
of sensory nerves which, thi’ough a causalgia-like mechanism, leads to 
chemia, muscle spasm, and trophic changes. The delaymd and usually 
onset of the symptoms is in agreement with this theory. An acute inflamnia i 
of relatively short duration is not likely to produce chronic nerve iirit.Uio 
But a chronic, though low-grade inflammation may cause continuous ncrr o an 
tation, partly bymietabolites and pai-tly^ mechanically^ by formation 
If the nerve inltation reaches a certain intensity, it may suddenly manifc.' 
self by'a causalgic spread of I'eflexes; or if the ner\'e irritation was insuffiwn 
produce the full-blown picture of osteitis, it may have a “sensitizing” c lec 
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that anv additional stimulus such as straining nhile getting out of bed may 
act a« a trisger mechanism and precipitate a causalgic process. A point vequmng 
daiification is the question of why osteitis pubis develops more frequently alter 
operations on the prostate than after other, similar operations m the same area, 
for example after cvstotomy: and why it is so much more common after retr^ 
pubic operations than after the other ti-pes of prostatectomy. The answer is 
that a causalgic process is most likely to develop if an irritative lesion affects 
a concentration of nerves. The prostate and its capsule are known to have a vert- 
rich sensory nerve supply and, therefore, the prostate is more likely to become 
the origin of a causalgia than the adjacent tissues and \-iscera. It is a common 
experience that patients who have imdergone a prostatectomy of any t.vpe may 
develop backache, sciatica, fibrositis and arthritis weeks or months after the op¬ 
eration. Since such sx-mptoms are not rare in patients of this age group, the con¬ 
nection with the operation is not recognized. The sx-mptonis are usually or pre¬ 
dominantly refened to the back and to the posterior asjiects of the lower 
extremities and this, we believe, is due to the fact that m most tj-pes of pros¬ 
tatectomy the trauma and inflammation involve mainly the posterior and lateral 
lobes of the prostate. This would explain the recently reported cases of osteitis 
of the spine after prostatectomy. But if the trauma, infection and scaning in¬ 
volve the anterior surface of the prostatic capsule, the pain and reflexes uiU be 
refened anteriorly to the pubic and adductor regions. Since in a retropubic pros¬ 
tatectomy the anterior airface of the prostatie capsule is incised, this operation 
is more likely to be followed by osteitis pubis. 

Successful treatment depends on two factors. The first is removal of the focus 
of hritation which, iu oiu cases, was infection. Secondly, since removal of the 
original focus does not necessarily lead to intemiptiou of the no.xions reflex, 
the reflex itseh' may have to be eliminated. Clearing of an infectious process in 
the periprostatic tissues and prostatie capade is dilScult to achieve by the uaial 
systemic administration of antibiotics and sulfonamides because of the presence 
of scar tissue and a compromised blood supply. To bring the antibiotics into 
more direct contact with the im'ected area, topical appheatioa of the various 
antibiotics in combination with a diffusing agent is useful. This technique was 
suggested by the work of Grace in treating chronic osieomyehtis. li'e have used 
an aqueous solution oi zephiran chloride, but other detergents and perhaps hy- 
aluronidase may be equally suitable. If infection alone is the responsible irii- 
rating factor, its eventual dearingshould producea clinical cure. If thesj-mptoms 
persist in spile of apparent clearing of the inflammatoiy- process, the next ob¬ 
jective should be the iniemiption of the pathologic reflexes. As in causaldas 
in general, relief should be expectetl from sympathetic block or from novo- 
came block of the trigger point. The follmving cases illustrate the clinical ap- 
plication of these principles: 


Airt KEPORTS 


Case 1. A L., a C6 year old man, was admitted to Charles S. Wilson iMemorial 
Hospital, INIay 13. 194S nith acute urinary retention. A one-stage suprapubic 
prostatectomy had been done elsewhere 6 months preriotislv. The gland wa^ 
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large and fibrous. Convalescence had been satisfactory until an episode of cliills 
and fevei occurred on the tivelfth postoperative day. The temperature retumeci 
to normal Avithin a Aveek and the patient AA^as discharged. Taa"o AA'eeks lafer 
pain dcA'^eloped in the pubic region and back. One month after discharge he 
AAms admitted AA'ith urinary obstruction and a transurethral resection AA'as per¬ 
formed. After discharge the patient AAms treated A\fith urethral dilatations at 
regular interAmls. HoAA’eAmr, urination continued to be someAA^hat difficult and 
the pain in the pubis and back persisted so that the patient AA^as scarcel}’ able 
to AA'alk. AATien first seen bj^ one of us (E. F. H.), the patient AA^alked A\-ith great 
difficulty, bent OAmr to nearly 90 degrees and using 2 canes. Examination re- 
Amaled a stricture of the prostatic urethra AAffiich, after some difficulty, AA'as passed 
AA'ith a filiform sound. The urethra AA'as dilated AAuth foIloAA'ers and indAA'clling 
catheters up to 22 F oA^er an 8 day period. The patient AA'as then able to A'oid 
AAuth ease, but there AA'as no change in his pain or ability to AA'alk. Cystoscopy 
on hlay 25, 1948 shoAA'ed patches of inflamed bladder nucosa. In the posterior 
urethra, about 1 cm. behind the Amrumontanum there AA'ere fuzzy, necrotic tags 
of prostatic tissue. In the Amsical neck region the urethra appeared smooth, pale 
and indui’ated. Six cubic centimeters of 1 per cent noAmcaine solution AA'as in¬ 
jected into the prostatic capsule in the region of the tags and into the A-esical 
neck. The area AA'as densely^ scarred and much pressure aa'es required to accom¬ 
plish the infiltration. Within a feAv minutes the patient stated that the ache in 
his back and sides had decreased considerably and he A\'as able to AA'alk around 
the room sloAA'ly, in erect posture, AA'ith comparatively little discomfort AA'ithout 
using a cane. Three days later he reported continued improA'’ement and Avhen 
last seen, 10 months later, felt AA'ell and had had no pain since the injection. 
No radiographs AA'ere made on this patient, but the symptoms and physical 
findings AA'ere consistent AA'ith a diagnosis of osteitis. 

Case 2. P. F., a 76 year old AA'hite man, aaus admitted to Charles S. flilson 
Memorial Hospital on December 9, 1948 AA'ith acute urinary retention. The pi es¬ 
tate AA'as 3 plus enlarged and there AA'as a hard area on the left side of the apex. 
A diagnosis of adenoma and probable carcinoma AA'as made. Seram acid phos 
phatase AA’as 0.5 Bodansky^ units. Urine culture AA'as sterile. Because o 
the patient’s age and poor general condition, radical prostatectomy seemed con 
traindicated. Ketropubic prostatectomy and bilateral orchiectomy AA'ere done on 
December 17, 1948. On the second postoperatiA'e day, the temperature rose o 
104 F, AA'as normal by the seA'enth day, but rose again slightly and peisis ec ■ 
Penicillin and streptomycin AA'ere started on the first and second days 
tiA'ely. By the fourth AA'eek the patient began to complain of pain in the pu 
region AA'hich AA'as aggrax-ated by coughing. Adductor spasm dcA'eloped an ‘ 
suprapubic sinus about 2 cm. deep drained a small amount of purulent ma 
rial. Radiograph of the peh'is shoAA'ed no bony changes. The possibility 
the draining sinus aa'us the source of the irritation producing these symp 
through a causalgic mechanism AA'as considered. Therefore j per cent nuperca^^^^ 
solution AA'as injected into the sinus. Thirty minutes later the pain hac cm ^ 
someAA'hat. Tavo hours later the patient could abduct his thighs more aai^ 
and the symphysis AA'as only slightly tender to pressure. About 8 hours a cr. 
symptoms retnrned AA'ith about the original intensity. Xupercaine ms i a 


OSTEITIS PUBIS 


423 


into the sinus were repeated on several consecutive days with Vcyymg 
Because this procedure did not produce persistent relief, it was decided to try 
blocking the sjunpathetic nerves in view of their possible role in producing these 
symptoms. Etamon, 300 mg., was given intravenously and within 5 minutes the 
patient reported some relief of spasm and tenderness. Howei^er, a few hours 
later the sjmiptoms recurred. Etamon in the same dosage was repeated on’two 
more occasions. There was some improvement, but it was only temporary and, 
on some days, a similar improvement occurred spontaneousl 3 ^ In order to elim¬ 
inate possible psjmhic factors as the basis for the patient’s relief, normal saline 
vas given intravenously. The effect was similar to that following etamon. Eta¬ 
mon apparent^ had no appreciable effect on the process. Continued diainage 
from the sinus indicated persistence of infection. Therefore, local therapj'' was 
attempted according to the method of Grace. A snugb*^ fitting catheter was in¬ 
serted into the sinus and a solution consisting of aqueous zephiran hj'drochloride 
1:1.000, 50 cc, furacin soluble 50 cc, penicillin 100,000 units, streptom 3 Tin 1.0 
gm., allowed to drip in continuous^’’ and veiy slowl 3 ’. After 6 da 3 ’S the treat¬ 
ment was discontinued and the sinus closed a few da 3 '’s later. Some diminution 
of spasm and tenderness followed with general subjective improvement, but 
there was still considerable painful residual muscle spasm and pubic tenderness. 
Since the sinus was closed and the infection had apparent. 13 ’’ cleared, the muscle 
spasm itself was considered a possible factor in producing the causalgic process. 
Therefore, 60 units of D-tubocurarine was given intravenousl 3 ^ over a period of 
10 minutes. Diminution of the muscular power in the arms and legs followed, 
but the local tenderness over the pubis was not changed. There was question¬ 
able lessening of the adductor spasm. B 3 ’’ the folloudng da 3 ' the spasm had re¬ 
turned. Since all pre^dous attempts to reliei'e the s 3 ’mptoms had failed, it was 
decided to block the presumptive trigger point, nameBq the prostatic capsule. 
On the fift 3 '-second postoperative da 3 ' 15 cc of 1 per cent novocaine solution 
was injected into the anterior part of the prostatic capsule. Five minutes later 
the patient e.xperienced little pain over the S 3 ’’mph 3 '’sis and pressure on the pubis 
produced little discomfort. The adductor spasm, which had been veiy marked 
before the injection, disappeared. The patient could sit up without pain and walk 
about the room with ease. Three da 3 ’^s later he was ambulatoiy without com¬ 
plaints and was discharged. tVlien he was seen 9 da 3 '’s after the injection he was 
complaining of moderate pain in the pubis apparentl 3 ’ due to increased activ¬ 
ity. There was practically no tenderness over the pubis, but some adductor spasm 
was present. After instillation of J per cent nupercaine solution into the bladder 
and passing a 24 F sound, there was some relaxation of the spasm. One week 
later he had no tenderness over the pubis and the adductor spasm had con¬ 
siderably lessened. The patient died 2 months later, apparentl 3 ’’ due to a heart 

condition, but evident^’ had had no further complaints referable to the osteitis 
pubis. 


Case 3 M. C., a 71 3 ’ear old white man, was admitted to Charles S. Wilson 
Memorial Hospital on July 6, 1949 with acute urinary retention. The prostate 
was e arged - to 3 plus, smooth and of elastic consistency. Urine culture was 

done d"" prostatectomy and bilateral vasectomy were 

done. The foUowing day the wound drained profusely and the odor of Pyocv- 
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aneus infection was noted. Chloromycetin 3 gm. daily by mouth was started 
and boric acid powder applied to the wound. The temperature returned to nor¬ 
mal over a 5 day period. Catheter and prevesical drains were removed on the 
fourth postoperative day. The drainage from the wound was moderate and the 
sinus seemed to heal satisfactorily. On the tenth postoperative day there was 
some separation of the wound edges and a moderate amount of purulent drain¬ 
age escaped. The patient, however, was ambulatory without complaints and 
was discharged. He was re-admitted 30 days after the operation complaining 
of pain along the medial aspects of both thighs becoming progressi\'ely worse, 
associated with pain on walking and great difficulty in getting in and out of 
bed. There was marked tenderness over the symphj’^sis and spasm of the adductor 
muscles of the thighs. The suprapubic wound was well healed. Urine culture 
yielded a heavy growth of B. pj^cyaneus and a few gram negative cocci. The 
patient was placed on chlorom 5 metin 3.0 gm. daily and combisul TD 3.0 gm. 
daily. During the subsequent 4 dajm the urine cleared considerabl}’’, but there 
was onlj^ slight subjective improvement. A radiograph of the pelvis showed no 
bony changes. Since the urine had cleared sufficientlj'’ b}’" the fifth day, a pan¬ 
endoscope was passed and the prostatic capsule injected with 31 cc of a 1 per 
cent novocaine solution containing 200,000 units of penicillin, mostly into the 
anterior capsule. Fifteen minutes later the patient could abduct his thighs 
practically to normal range and was able to get in and out of bed without lift¬ 
ing his legs with his hands. There was no pain in the pubic region and only 
very slight tendermess over the left ischium. Three hours later he was able to 
walk about the room in a normal manner. Two days later he was discharged 
without complaints. There was no pubic tenderness and he was able to abduct 
his thighs and walk with ease. Three weeks after discharge the patient reported 
by^ telephone that pain had not recurred. Further follow-up was not possible. 

Case 4- L. J., a 62 year old white man, was first seen by one of us (E. F. H-) 
on October 11, 1948 with symptoms of prostatism. The prostate was 2 plus en¬ 
larged w'ith an area of increased density in the left lobe. Acid and alkaline serum 
phosphatase determinations were within normal limits. Of two prostatic smears, 
one showed tumor cells. A diagnosis of carcinoma of the prostate was made anc 
a radical retropubic prostatectomy performed on February 20, 1949. The im 
mediate postoperative course was uneventful. The temperature was normal ry 
the fifth daju On the tenth postopei'ative day, the patient complained of pain 
in the left ischium when sitting and both pubic bones were somewhat tenccr 
to pressure. By the twenty^-fourth postoperative dayq the clinical pictiue o 
osteitis pubis was definite. A radiogi-aph of the pelvis showed no bony changes. 
There was still some drainage fi'om the lower end of the abdominal vonnt 
Repeated uidne cultures yielded a mi.xed flora with B. pymcymneus piecomi^ 
nating. Beginning on the twenty'^-fourth postoperative day' vitamin B nomp c^’ 
intravenously and diathermy' to the pubis were given daily' for 6 day-s- 
was a moderate, but transient relief of sy'mptoms. On the twenty'-sevent i pc-^^ 
operative day' 30 cc of a J per cent nupercaine solution was instilled into 
bladder. Fifty minutes later the adductor spasm had le.s.sened and the 
was able to walk more easily' and with less pain. He also noticed that 
was not painful. Twenty hours later the sy-mptoms were as severe as « o 



Urinalyses shelved varjdng amounts of pus and repeated cultuies tl 

persistence of the organisms premousb^ noted. At this time combisu , • 

gm daily was started. On the thirty-fifth postoperative day, a urethrogram re¬ 
vealed a sinus tract (fig. 1) extending from the urethra to the left side of the 
base of the bladder, presumably in the region of the urethrovesical anastomosis. 
Since the patient was incontinent, it appeared probable that the pus in the 
urine came from the sinus which led into the infected pern'esical space. This 
was assumed to be the source of the nerve irritation responsible for the sjmip- 
toms. Passage of a ureteral catheter by means of a panendoscope into the peri¬ 
vesical sinus to inject a solution of zephiran chloride and antibiotics was con¬ 
sidered. Before resorting to this, however, streptomycin 1.5 gm. daily was started 
and after 6 days the patient felt so much improved that he was able to be am¬ 
bulatory. Therefore, the plan to treat the infection topically was abandoned. A 
radiograph on the fifty-third postoperative day still showed no bony changes. 
Urine cultures still jdelded B. pyocyaneus. Streptomycin was discontinued after 



Fig. 1 


7 days. Four days later the patient reported very little pain or discomfort and 
was discharged. Three weeks after discharge he still complained of some pain 
along the inner aspect of the left thigh and left side of the back. Instillation of 
nupercaine solution into the bladder gave some relief of muscle spasticity. Six 
months after the operation there was no tenderness over the pubis, but the pa¬ 
tient complained of mild, sciatic pain on the left side, usuallj" at night. 




Our case reports seem to indicate that our concept of the pathogenesis of os¬ 
teitis pubis is basically correct. Case 2 is instructive in that instillation of an 
anesthetic into the suprapubic sinus, sympathetic block withetamon and curare 
failed to alter the course of the disease. The prompt response to novocaine in¬ 
filtration of the prostatic capsule strongly suggests that the latter was the trio-- 
gerpomtwhichpmduced the s>-mptoms. On the other hand, case 4 demonstrate 
riiat the piostatic capsule cannot be the exclusive possible trigger point since 
m .,s ,he en.ive p,„,ta,e inctadipg the Semina, vesicles anS ampuIe 

of the casa deferentia had been removed. The main problem in the management 
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of osteitis pubis seems to lie in the elimination of the pehnc infection. Preven¬ 
tion of infection can be attempted, but -null be dilBcult to achieve because the 
urine and prostate are already infected in manj’- operative patients. The infec¬ 
tion may be abated by antibiotics administered systemicalb'' if the antibiotics 
have access to the infected area. This seems to have happened in case 4 since 
a communication could be demonstrated between the urethrovesical junction and 
the perivesical sinus. In most cases S 5 ^stemicallj’’ administered antibiotics vill 
fail to reach the infected area and topical application bj’’ Grace’s technique or a 
modification of it will be necessary. The technique is simple if there is a supra¬ 
pubic draining sinus. In a case without a sinus, but in which an infected pocket 
in the retropubic space is suspected, one could aspirate through a needle, leave 
the needle in place and let the solution drip through it into the infected area; 
or insert an ureteral catheter through the needle and remove the needle. The 
composition of the sterilizing solution will also be subject to modifications de¬ 
pending on the bacteriologj^ and the availability of new antibiotics. 

Our experience with the treatment of osteitis pubis is limited and also the 
disease seems to have been less severe in our patients than in those observed bv 
other writers since in none of our cases could changes in the pehdc bones be 
demonstrated bj^ repeated radiographs. Further studies of this method in pa¬ 
tients with extensive bone atrophy will be necessary’- to determine the effect in 
those cases. 


SUjnMART 

Previous concepts of the nature of osteitis pubis and of the various forms of 
therapj’- have been discussed. 

Thhty-one cases of osteitis pubis and 2 cases of osteitis of the spine reportec 
in the literature have been reidewed. 

An attempt has been made to explain the pathogenesis of osteitis pubis on 
the basis of a causalgic process originating from chronic inflammation wit i® 
the pelvis. This viewpoint is in agreement with flTieeler’s theory. 

A new method of the treatment of osteitis pubis has been outlined. 

To support these new concepts of etiologj'- and treatment four cases of osteitis 
pubis have been reported and their treatment discussed. 


105 Murray St., Binghamton, N. Y. 
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riAOrfi-LO^SLEY OPERATIOX FOR URINARY IXCOXTIXEXXE: 

PREmnXARY REPORT 

ALBEKT 'V'ERGES-FLAQUE 

From the Osicald Swinney Loicsley Foundation, Inc. 
of St. Clare’s Hospital, Xcw York, A. 1. 

The purpose of this paper is to preseat a new operation for the cure of urinary 
incontinence of non-neiuological origin in the male, and to report the results 
in 7 chnical cases. 

This form of incontinence is becoming a more common condition as time goes 
on, due partly to the increased number of prostatectomies that are being done. 
It is OUT- impression that the most frequent cause is the too energetic applica¬ 
tion of the transurethral resectoscope, and that this is a tj-pe of incontinence 
particularly difficult to cure because of the rigidity of the urethra due to e.xces- 
sive scar fonnation. It is a fact, however, that ui-inaiy incontinence may foUow 
any tj-pe of prostatectomy; suprapubic, retropubic, perineal, or transurethral. 

ilany cases of postprostatectomy incontinence can be cured by muscular ex¬ 
ercise by the patient, as pointed out in an earlier paper.^ However, after a suit¬ 
able period of attempts to control the incontinence by this palliative means, 
without success, the patient should be considered a proper case for the application 
of the operation described here. 

In this operation, the external anal sphincter is utilized as a substitute for 
the external urethi'al spmeter when the latter is fimctionless. Embiyologically, 
these two sphincters have a common origin—the cloacal sphincter. Both are 
supphed by branches of the pudendal neiwe, both are made up of striated muscle 
fibers, and both have the same function, namely, i-etaining and allowing the 
expulsion of products of excretion. The external anal sphincter is, therefore, the 
logical muscle to utilize in place of the functionless external urethral sphincter. 

EXPZPOMEXT.IL WORK 

The operation presented here was first performed on dogs. Xine animals were 
used. In the first 4 animals, two-thirds of the external anal sphincter was looped 
over the separated urethra. The result was a satisfactorily tight sphincter, and 
in 3 cases there were no complications. In the fourth case, there was fibrosis of 
the utilized portion of the anal sphinctei-. In 5 animals, the urethra was cut 
across and drawn under two-thirds of the external anal sphincter in situ, the 
cut ends of the methra being then sutured together over an indwelling poly¬ 
ethylene catheter. One of the animals upon which this latter operation was 
done developed a urethroperineal fistula and 2 developed urethi-operineal fis¬ 
tula and penneal abscess. Tliis procedure was, therefore, abandoned in favor 
of the first operation (table 1). 

Fifteen human cadavers were then operated upon, and it was found anatom- 
meeting, American Trological Association, tVashington, D. C., May 29, 
' ferges-Flaque, A.: J. Frol., 61: 96,1949. 
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ically feasible to insert two-thirds of the external anal sphincter around the 
isolated bulbous portion of the urethra, without excessive tension. 

DESCRIPTION OF OPERATION 

Preoperahve preparation. The patient is given 45 cc castor oil the morning 
before the operation, and in the evening cleansing enemas until clear. For 24 
hours preoperatively he is gi^^en chemotherapj'- and antibiotics and a liquid diet. 
The night before operation, nembutal, 0.1 gm. is administered. 


Table 1. Animal expen'menls 


DOG 

TYPE OF 0PERAT20X 

SACRIFICED 

DIED 

AtlTOPSV riVDIXGS 

1 

.4nal sphincter incised; 
looped over mobilized 
urethra 

17 da3's 


Sphincter well healed 

2 

Anal sphincter incised; 
looped over mobilized 
urethra 

16 daj's 


Fibrosis of sphincter 

3 

Anal sphincter incised; 
looped over mobilized 
uiethra 

5 mos. 


Well healed 

4 

.4nal sphincter incised; 
looped over mobilized 
urethra 

5 mos. 


Well healed 

5 

! 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 

35 daj's 


Urethroperineal fistul.i 

6 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 


1 day 

Bronchopneumonia 

7 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 

4 daj's 


Urethroperineal fistula, 

perineal abscess 

s 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 


1 da5' 

Bronchopneumonia 

0 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 

6 days 


Urethroperineal fislula. 

perineal abscess 


On the morning of operation he is again given cleansing enemas unti ccai 
One hour before operation, nembutal, 0.1 gm., morphine sulphate, O.Olo gni-> 
and atropine sulphate, 0.4 mg., are administered. . 

Technique. The patient, properly anesthetized, is placed in the lithotomy po 
tion. A 20F Fole 3 ' catheter is inserted through the urethra into the ) nc ( 
(Dr. Lowslej’ uses the Lowsle 3 ’ long, cuiwed prostatic tractor.) 

An inverted-Y incision is made, with the vertical stem of the incision ex en^^^ 
ing from the perineoscrotal junction to a point about 2 cm. above the 
the cuiwed branches extending half-wa 3 ' around the anus (fig. h f)- 
deepened through the subcutaneous fat and fascia, and the rectal sp nnc 

exposed. 
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fu^qee-lowsley operation for 


The anterior circumference of 
blunt dissection and the central 


the anal sphincter is isolated by sharp and 
tendon dmded (fig. I, 2 lo 5; fig. 2, ). e 



Fig. 1. Flaque-Loivsley operation for urinary incontinence./. Skin incision. (The author 
uses a 20F Foley catheter in place of the Lowslei' tractor.) 2, 3, Jf, Freeing rectal sphincter 
from anterior wall of rectum. 5, Drawing rubber drain, to be used for traction, under rectal 
sphincter which has been freed from anterior rectal wall. 

separated anal sphincter is then divided into two parts along the fibers, the distal 
lialf being preserved for ana! control (fig. 2, 2 and 3; fig. 3 ,1 and 2). 

Colles' fascia then is incised and the bulbous urethra isolated. If it can be 
done without difficulty, it is well to isolate a rather sizable portion of the urethra 
(figs. 3 and 4). 
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ically feasible to insert two-thirds of the external anal sphincter around the 
isolated bulbous portion of the urethra, ivithout excessive tension. 

DESCRIPTION OF OPERATION 

Preoperative preparation. The patient is given 45 cc castor oil the morning 
before the operation, and in the evening cleansing enemas until clear. For 24 
hours preoperativety he is given chemotherapy and antibiotics and a liquid diet. 
The night before operation, nembutal, 0.1 gm. is administered. 


Table 1. Animal experiments 


DOG 

TYPZ OF OPERATION 

SACRIFICED 

DIED 

AUTOPSY FINDINGS 

1 

Anal sphincter incised; 
looped over mobilized 
urethra 

17 days 


Sphincter well healed 

2 

Anal sphincter incised; 
looped over mobilized 
urethra 

16 days 


Fibrosis of sphincter 

3 

Anal sphincter incised; 
looped over mobilized 
urethra 

5 mos. 


Well healed 

4 

Anal sphincter incised; 
looped over mobilized 
urethra 

5 mos. 


Well healed 

5 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 

35 days 


Urethroperineal fistula 

1 

6 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 


1 day 

Bronchopneumonia 

7 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 

4 daj'S 


Urethroperineal fistula, 

perineal abscess 

s 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 


I day 

Bronchopneumonia 

9 

Urethra incised; drawn 
under anal sphincter in 
situ and anastomosed 

6 da3'S 


Urethroperineal fistula, 

perineal abscess 


On the morning of operation he is again given cleansing enemas until c ear. 
One hour before operation, nembutal, 0.1 gm., morphine sulphate, 0.015 gm-, 
and ati'opine sulphate, 0.4 mg., are administered. 

Technique. The patient, properly anesthetized, is placed in the lithotom> 
tion. A 20F Folej'’ catheter is inserted through the urethra into the b at f e 
(Dr. Lowslej' uses the Lowsley long, curved prostatic tractor.) 

An inverted-Y incision is made, with the vertical stem of the incision 
ing from the perineoscrotal junction to a point about 2 cm. above the 
the cuiwed branches extending half-waj’' around the anus (fig. 1, !)• 
deepened through the subcutaneous fat and fascia, and the rectal .‘splunc er 

exposed. 
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The anterior circnaterence of 'P'””'- f]J, The 

btaat dteection and the central tendon dirnded (fig. 1, ^ to o, t) _ 



Fig. 1. Flaque-Lowsley operation for urinary incontinence, f. Skin incision. (The author 
uses a 20F Folej catheter in place of the Lowsley tractor.) 2, 3, 4 , Freeing rectal sphincter 
from anterior irall of rectum 5, Draiving rubber drain, to be used for traction, under rectal 
sphincter rvhich has been freed from anterior rectal wall 

separated anal sphincter is then divided into two parts along the fibers, the distal 
half being preserted for anal control (fig. 2, 2 and 3; fig. 3, 1 and 2). 

Colies’ fa=cia then is incised and the bulbous urethra isolated. If it can be 
done t\ ithout difficulty, it is « ell to isolate a rather sizable portion of the urethra 
(figs. 3 and 4). 
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The portion of the isolated anal sphincter which is to be utilized in the opeia- 
tion is then incised, usuallj'’ as far down on the left as is convenient (fig. 4, S). 
This muscle is then drawn around the isolated bulbous urethra and the cut end 
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Fig 2 1 Dividing central tendon to free rectal ^ P^gontrol). 3, Sagid-'*' 

sphincier'into two parts along its fibers (distal half preserved for anal control; 

view of dirtded rectal sphincter. . ^ 

sutured in its original position by t,vo or more sutures of 6'f ' ““X; 

looping ot the nmthra (fig 0, 3). Ribbon gut IS an 

fixing the muscle back in position because rt does not lea. diio t 

fiberl The author, houever, has also used - ^ mas. hr 

is sutured back into its original position, a IGT soft lu 
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tasertedint„.heure,Kvabecauseat.ertL« 

tion ia difficult. (The Foley catheter or Louslej tractor is. or 



Fig. 3. 1, Further division of rectal sphincter along its fibers. 2, Sphincter dirided into 
bundles. Incising CoUes’ fascia. S, Isolating bulbous portion of urethra. 


The Tvound is closed in laj'ers, a small amount of sulfanilamide potvder being 
sprinkled into it (fig. 6 ,1 and S). 

The portion of the anal sphincter left for anal control is not interfered with 
in any way whatsoever, but is merely allowed to drop back into position. 
Postoperative care. Postoperatively, the patient is given paregoric, 4 cc daily. 
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for 5 days; chemotherapy and antibiotics, and a liquid diet foi 3 days followed 
by a low residue soft diet for 3 days. The Penrose dram is lemoved gradually 



Fig 4 /, Freeing of bulbous urethra continued 2, Sagittal view showing 
coipus caveinosum and bulbous urethra (Lowslcj tractor, or Foloj catheter, has 
placed bj’ 16F soft rubber catheter ) 3, Dividing portion of rectal sphincter to ho c 
around urethra to produce uiinary control 

on the second and third days The uiethial catheter is kept on free diainagc and 
lemoved (usualb^) between the fifth and tenth daj^s. 

Tuo to thiee ueeks postoperatively, e\eicises directed to staiting and stop^ 
ping the ininaiy stieam b 3 ' lelaxing and conti acting the anus aie comnicn 
and aie continued until contiol of uiination is satisfactoiy. Tlie puipose of f 



433 


pUwrt-LOWSLm- OPEBATIOK FOK BEINABY IN'COKmOT 

« is to tvaiB the patient to n.ake ptopev nse ol the anal sphincter and 
adapt it to its ne^Y dual function. 


' ({f -■' //, 

'' A), 'Cocpu- spon^.oeh 
vl arcm'-j 'U 




Po’tcaoT 
■etU* 6'ji.oclri' 
for avinat y 
conical 


oa oi rec- * 



Fig 5 /, Drawing rectal sphincter around freed bulbous portion of urethra. 2, Suturing 
cut end of sphincter in its onginal position with ribbon gut. (The author also uses silk.) 
3, Sagittal View showing suture of portion of recta! sphincter drawn around urethra. 


BEPORT OF C.YSES 


Since June 22, 1949, when the operation was first performed clinically, 7 pa¬ 
tients have been operated upon by this method (table 2). Their ages ranged 
from 43 to (>7 years. Five had total and 2 partial incontinence. The longest dura¬ 
tion was 11 years, the shortest 3 months. The duration of incontinence in the 
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remaining 5 cases was 5 years, 4 imars, 3 years, 21 months, 8 months, and 3 
months respectively. The incontinence followed suprapubic prostatectomy in 2 
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cases, perineal prostatectomy in 2, transurethral resection .^^prc 

and fracture of the pelvis rvith rupture of the urethra m 1. , mtivc 

cured by the operation, 2 improved, and theie was 1 failure. P i p ■- 
hospitalization period ranged from 16 to 56 days, averaging 
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Brief protocols of tbe 7 cases follow: 

Case 1. Iv. T. B., aged G7 years, was admitted to the hospital on June 19, 
1949 "for reUef of complete nrinaiy incontinence of 11 years’ duration, following 
‘suprapubic prostatectomy. He had been wearing a rubber urmal and dnbbled 
urine while prone and standing. On June 22, the Flaque-Lowsley operation for 
incontinence was performed. The catheter was removed on the seventh day, at 
which time the patient had e.xcellent control. Exercises were started 1 week later. 
He was discharged 22 days after operation. At the present time, he is able to hold 
240 cc (about 2 hours’ accumulation) of urine, ndth complete control. 

Case 2. I'l. W., aged 58 vears, was admitted on July 25, 1949 uith urinan 
incontinence. Three'months previously, he had had a transurethral resection 


Table 2. Human cases 


1 


l^’CO^TIVE^CX 

\ 

POSTOP. 

RESUI-T 

POSTOP. COMPLICATIONS 


i 

Cause 1 

Duration 1 

Degree 




) 

1 ! 

1 

67 j 

! 

Suprapubic 

prostatectomy 

11 yrs. 

Total 

22 

Cured 

Xone 

9 j 

1 

os ! 

Transurethral 

resection 

3 mbs. 

Partial 

16 

Cured 

Xone 

3 i 

1 

1 

43 

Ruptured ure¬ 
thra and frac¬ 
tured pelvis 

4 3’rs. 

Total 

51 

Cured 

Xone 

! 

4 

66 

1 

j 

Suprapubic 

prostatectomy 

S mos. 

1 

Total j 

56 

Failure 

Urethroperineal 
fistula (finalh- 
healed) 

5 

66 

Perineal prosta¬ 
tectomy 

3 j-rs. 

Total 

39 

Imp. 

.Vcjte retention 
Perineal infection 

6 

59 

Perineal prosta¬ 
tectomy 

21 mos. 

Partial 

21 

Cured 

Xone 

7 

65 

Transurethral 

1 resection 

5 yrs. 

Total 

IS 

Greatly 

imp. 

Xone 


and since then had been almost entirely incontinent, wearing a Cunningham 
clamp. Operation was done on Jul 5 ' 27, and the Penrose drains and catheter 
were removed on the third day. The patient had difficulty voiding and 300 cc 
of urine was removed by catheterization. The following day he passed a small 
amount of urine and thereafter voided without difficult!'. E.xercises were started 
on the fourteenth day and he was discharged 2 days later. He now has excellent 
urinaiy control and is able to hold as much as 240 cc n-ith ease. 

Case 3. E. B., a 43 year old diabetic, was admitted to the hospital on August 
13,1949 with total urinaiy incontinence. Four years previously, he had sustained 
a fiactuie of the pehis nith rupture of the urethra. This was repaired and a 
catheter left in for 9 days. A urethroperineal fistula healed in 7 days. Postop- 
eratively he had a urethral stricture with partial incontinence. Eighteen months 
later, he had excision of the stricture with anastomosis of the cut ends, and fol- 
loiring this had partial incontinence. Two years later, he had a Lowslm- plastic 
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remaining 5 cases was 5 years, 4 years, 3 years, 21 months, 8 months, and 3 
months respectively. The incontinence followed suprapubic prostatectomy in 2 
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Fig 6. /, Suture of poition of rectal splunctcr draun around ^ ure- 

fascia sutured Sagittal vieu showing suture of portion of siilnnctcr or. 

thra. Bulbous urethra drawn do« nil ard 3 , Suture ot sKin. ^ 

cases, perineal prostatectomy in 2, transuiethral resection *1 „crc 

and fracture of the pelvis with ruptuie of the urethra m 1. ^ crative 

cuied by the operation, 2 impioved, and theie was 1 failure. P 
hospitalization period ranged from 16 to 56 days, averaging 32 cla 3 S. 
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Brief protocols of the 7 cases follow: 

Case 1. K. T. B., aged 67 years, was admitted to the hospital on June IJ, 
1949 for relief of complete urinary incontinence of 11 years’ duration, following 
suprapubic prostatectomy. He had been wearing a rubber urinal and dnbbled 
urine while prone and standing. On June 22, the Flaque-Lowsley operation for 
incontinence was performed. The catheter was removed on the seventh day, at 
which time the patient had excellent control. Exercises were started 1 week later. 
He was discharged 22 daj^s after operation. At the present time, he is able to hold 
240 cc (about 2 hours’ accumulation) of urine, with complete control. 

Case 2. M. W., aged 58 j’^ears, was admitted on Julj' 25, 1949 with urinaiy 
incontinence. Three months preidousljq he had had a transurethral resection 


Table 2. Human cases 




IXCONTIN’EKCE 

1 

POSTOP. 

RESULT 

rosiop. COMPLICAIIOXS 



Cause 

Duration 

Degree 




1 

67 

Suprapubic 

prostatectomy 

11 yrs. 

Total 

22 

Cured 

None 

2 

5S 

Transurethral 

resection 

3 mos. 

Partial 

16 

Cured 

None 

3 

43 

1 

Ruptured ure¬ 
thra and frac¬ 
tured pelvis 

4 yrs. 

Total 

51 

Cured 

1 

None 

4 

66 

Suprapubic 1 

prostatectomy 

1 8 mos. 

Total 

56 1 

Failure 

Urethroperineal 
fistula (finally 
healed) 

5 

66 

Perineal prosta¬ 
tectomy 

3 yrs. 

Total 

39 

Imp. 

Acute retention 
Perineal infection 

6 

59 

Perineal prosta¬ 
tectomy 

21 mos. 

Partial 

21 

Cured 

None 

7 

65 

Transurethral 

resection 

5 yrs. 

Total 

18 

Greatly 

imp. 

None 


and since then had been almost entirely incontinent, wearing a Cunningham 
clamp. Operation was done on July 27, and the Penrose drains and catheter 
were removed on the third day. The patient had difficulty voiding and 300 cc 
of urine was removed by catheterization. The following day he passed a small 
amount of urine and thereafter voided without difficulty. Exercises were started 
on the fourteenth day and he was discharged 2 days later. He now has excellent 
urinary control and is able to hold as much as 240 cc with ease. 

Case 3. E. B., a 43 year old diabetic, was admitted to the hospital on August 
13,1949 with total urinary incontinence. Fourj'-ears previousl 3 ’', he had sustained 
a fracture of the pelvis with rupture of the urethra. This was repaired and a 
catheter left m for 9 days. A urethroperineal fistula healed in 7 daj^s. Postop- 
eratii'ely he had a urethral stricture with partial incontinence. Eighteen months 
later, he had excision of the stricture with anastomosis of the cut ends and fol¬ 
lowing this had partial incontinence. Two years later, he had a Lowsley plastic 
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operation for relief of the impotence which followed the rupture of the uicthra 
and 2 months after this a spinal fusion. This was followed by total incontinence. 
On October 17, 1949, the Flaqud-Lowsle}^ operation Avas performed. Tlie Penrose 
drain was removed on the third da 3 ’- and the catheter on the iiftlr day. He had 
good urinary control from the first, and to date has remained continent. 

Case 4. H. S., 66 jmars old, was admitted on October 31, 1949 with total in¬ 
continence which followed a suprapubic pi'ostatectomj’- 8 months earlier. Five 
months previousl}’’, he had had an unsuccessful perineal operation for relief of the 
incontinence. The Flaqu^-Lowslej’- operation was done on No\'ember 2. During 
the operation, a small, parti}'’ closed fistulous tract connecting with the urethra 
■R-as found and was excised. Postoperative!}’’, upon removal of the catiieter, the 
patient was unable to void, due to the angulation of his urethra. TJie catheter 
■was reintroduced and in doing so it was necessary to reopen the perineal ound. 
This procedure was followed by extensive sloughing of his perineum, including a 
portion of the urethra. The incision finally healed, but during the process the 
graft from the anal sphincter evidentl}' suffered complete necrosis, and he must 
be counted as a failure. He was discharged, unimproved, 56 days postoperativcly. 

Case 6. W. P., 66 years old, was admitted to the hospital on November 9, 
1949 with total incontinence. Three years prevdously, he liad had a perineal 
prostatectom}" and tiiereafter had worn a Cunningham clamp which irritated 
his urethra so much that he changed to a pad. On Nov'ember 10, the Flaque- 
Lowsley operation was done. When the catheter was remor'ed, on the sixth day, 
the patient was unable to v'oid, and it was necessary to reinsert the catheter 
under anesthesia, with reopening of the perineal wound to guide it. Two days 
later he developed a urethroperineal fistula, which subsequently healed, and he 
was discharged 39 days postoperativcly. At present, he has complete control 
■while prone and can control his urine at other times if he voids frequently. 

Case 6. M. H., 59 years old, was admitted on November 16, 1949 with partia 
incontinence which followed a perineal prostatectomy 21 months earlier. Ewi- 
cises did not improve his condition, and 10 months before the present admission 
plication of his urethra was done through the perineum, which was follorrcd a 
slight improvement. On November 17,1949, partial incontinence still being pio~ 
ent, the Flaqud-Lowsley operation was done. The catheter was removed on t ic 
tenth da}L There was some urethroperineal leakage and it was reinserfee an| 
allowed to remain for another 8 days, at which time the n-ound was well hen «• 
He was discharged 22 days postoperativcly, still partially incontinent. Excicuc= 
at the office, for the next 3 months, resulted in progressive improvement un ij 
at the present time, he has excellent control and holds 250 cc of urine, m 
dribbling. -g 

Case 7. R. B., 65 years old, was admitted to the hospital on April , 
because of complete urinary incontinence which followed a transurethia 
tion in 1945. One year ago, he had a perineal operation for incontinence, "J ^ 
out improi’ement. Tire Flaque-Lowsley operation was performed on •• 

1950. The catheter was removed on the sor'cnth day, but there was sonic jw ^ 
neal leakage and it was reinserted 2 days later and allowed to remain for . 
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The patient was discharged on the eighteenth postoperative day, with the wound 
well healed and able to void small amounts of urine, but still leaking urine from 
the meatus in the standing position. At the present time, this patient does not 
leak at all in the recumbent position and can start and stop his stream success¬ 
fully, but while ambulatoiy he does have partial incontinence. 

SXIMYLYRY’ AXD COXCLUSIOXS 

Five of the 7 patients upon whom we have performed this operation had pre¬ 
vious attempts at repair made by the perineal route, and these, of course, in¬ 
troduced a large amount of scar tissue and added to the difficulty of the pro¬ 
cedure. However, the results obtained, er^en rvith this difficult type of case, har-e 
been so excellent in most instances that we are encouraged to tiy the operation 
upon anyone who seems to be in need of this particular type of procedure. 

The one complete failure was upon a man (case 4) who was totall 3 ’' incon¬ 
tinent following suprapubic removal of his prostate gland and had had an un¬ 
successful attempt to relieve his incontinence bj' the perineal route. The scar 
tissue and the age and tissues of this individual militated against the operation 
and there was complete failure due to the sloughing out of part of the perineum, 
which then had to be restored by granulating in from the bottom. 

In another (case 5), there was a mediocre result because the patient also had 
a massive infection of the perineum postoperatively, which interfered with proper 
healing. However, he now has complete control while in a prone position, and, 
while ambulatoiy, is without incontinence if he "voids frequentljA 

The remaining 5 patients in the series have shown remarkably good results 
(4 cured, 1 greatly improved), which encourages us to recommend this operation 
to those patients who have not been cured of their incontinence by muscular 
exercises or other operative means. 



DISCUSSION 

Dr. Victor F. Marshall (New York, N. Y.): Urinarj" incontinence is still a 
major problem as witnessed b3’’ the numerous techniques dei'ised for its correction. 
The incomplete understanding of the precise mechanisms of normal urinar}’ 
control is most likely the fundamental reason that so man}' techniques are inade¬ 
quate. 

The procedures for the correction of urinaiy incontinence maj' be classified 
under six headings: 

First, the urine maj’- be transferred to another site, either behind an existing 
adequate sphincter or to a place where collection bj' artificial means is more 
suitable. 


Second, a new sphincter ma}’^ be constructed from foreign materials. Foley's 
artificial sphincter about the urethra is an example of this group as well as the too 
well kno'wn penis clamp. While the foreign material sphincters have much to 
offer in a deplorable situation, I hardly need mention their many' disadvantages. 

Third, a new sphincter may be constructed from tissues that are not normally 
sphincteric. The transplantation of the gracilis muscle about the urethra is a well 
known example. If this gracilis transplantation were highly' successful, it seems 
unusual that the reporting of a large series of successful cases has not made it a 
popular procedure. As far as I can see, a totally' new physiologic sphincter which 
is adequate to control urine and which is under voluntary' nervous control, ha' 
been constructed only' by' the Almighty' Himself. 

Fourth, the existing specific sphincter may' be repaired. Reapproximations and 
plications of the anal sphincter, for instance, are often successful but surgica 
reapproximation of the external urethral sphincter following sharp division is a 
rare operation. 

Fifth, the mechanical advantage of the existing specific sphincter may if 
improved. This is perhaps best illustrated by' the elevation and fixation of tie 
existing mechanism so commonly' accomplished by' the standard gynecologica 


operations for stress incontinence. 

Sixth, and finally', another existing sphincter may' be substituted in v lO f 
in part for the specifically' urinary' sphincter which is inadequate. This 
seem to be a particularly' promising field. Dr. Flaque’s operation falls m 
group. As such I beliex'e it has a good prospect for success. I have witnes.se 
operation and certainly' it does not appear technically' difficult. The proce urc^^ 
new and I feel sure that Dr. Flaque will not only' improve it but investiga e i 


limits of application. _ _ j 

In brief, the principle upon which the operation is based is theoretica y 
The results reported are impressively' good and I believe the proceduic 
develop into one of the best methods for the control of urinary incontinenc 


the male. 
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Congenital uretln'ovaginal communications are extremely rare and the presence 
of a urethra throughout the length of the chtoris is almost unheard of. This 
paper concerns 2 girls vrith both of these anomalies, treated for them at the 
Lniveraty of California Hospital. I^Iost female pseudohermaphrodites represent 
examples' of the congenital adrenogenital sj-ndrome and are primarily an en- 
doci-inological and social problem. Although the adrenal disturbance causes 
progi'essive endocrine and metabohe changes in the entire body, ordinaiily 
these indixuduals have no major uropathy leading to untoward urinarj' sjunp- 
toms or renal damage. In our cases, however although the mascuhnization of 
the external genitaha was sufheient to cause doubt as to sex, the social problems 
arising from this were far overehadowed by associated secondary' changes in the 
urinaiA' tract. Their diagnosis and treatment present an interesting urologic 
problem. 

REFOKT OF CASES 


Case 1. S. E. was seen at the age of 1 day because of a tumor in the lower abdo¬ 
men reaching just above the umbilicus. There was no family history of congenital 
anomalies except a maternal cousin who had a bipartite vagina. Examination of 
the abdomen revealed a mass which felt like a distended bladder rising to above 
the umbilicus. The clitoris was markedly enlarged, had a tiny meatus on its 
glans and was hooded by a dorsal prepuce. It was only moderately ineinwated. 
The labia majora were normal in appearance rrithout palpable organs or masses 
within them. The vaginal orifice was small and transverse, and lay in a position 
corresponding to the posterior poi-tion of the normal introitus, Xo signs of a 
hjTnen were present. The area between the vaginal introitus and the base of the 
clitoris was occupied by a thick emtain of tissue made up of fused labia minora. 
The anus was noimal. Erine could be seen escaping at intervals in small spurts 
both from the urethral meatus on the glans of the chtoris and from the vaginal 
orifice. Catheterization of the vaginal orifice rtelded 200 cc urine without the 
■rize of the .suprapubic mass decreasing particularly. Shortly after the catheteri¬ 
zation of the vagina, the child began to put out large amounts of urine thi’ough the 
vaginal orifice and the hj-pogastric mass disappeared in 24 hom-s. 

Excretorj' urograms were normal except for some lateral displacement of the 
loner ureters. Examination of the vagina with the cystoscope was not ven* 
satisfactory, but a urethral meatus was found on the anterior wall just proximal 
to the fused labia. It could not be catheterized. The phallic urethra was too small 
to admit a filiform or probe. X-rays taken after filhng the vagina with radio- 
opaque salt showed 2 large saccular cartties. one just to each side of the midline 
occuprnng the pehus. There were erroneously taken to be wolffian duct c\-sts. 
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Since the child was doing jvell medically, it was decided to keep her under ob- 
sen^ation and to correct her anomalies at the age of 3 or 4 j-ears. 

She re-entered the hospital on October 4, 1946 at the age of 4 years, having 
been perfectly well in the interval. The clitoris was still large (figs. 1 and 2). 
Cystoscopy showed that the vagina was tremendously enlarged, having a capacity 
of 300 cc. It was bipartite and a cervdx could be seen on each side of the paitition 
high up in the vault. The configuration of the vagina was demonstrated by x-iay 
(fig 3). The cystoscope could be passed through the urethral meatus into the 
bladder, disclosing a mild cystitis but no other abnormality. The meters were 
catheterized without difficulty'', E.xamination of the bladder urine showed pus 
and bacteria, but the Iddney urines rvere negative microscopicalh' and cul¬ 
turally. Py'elogJ'ams showed that the lower ureters wei'e displaced laterally by 



minora. 


the large v'agina. There was slight dilatation of both ureters in theii lunirnr 
portions but no hydronephrosis. It Avas not possible to determine the connec lo 
between the phallic urethra and the remainder of the urinary tract eit lei ^4 
cystoscopy or by probing the phallic urethi'a since it wa.s too small 
instrumentation. By leaA'ing a catheter inlying in the A'agina it was foun t J 
child was able to A'oid at interA'als and to remain diy betAveen voidings. 
continence had been caused simply' by' pooling of urine in the ticmencou 

dilated A'agina. r .) • a''c. 

Her growth and deA'elopment vA-ere in the upper limits of normal loi 
The bone age was not abnormally' inci'eased. Urinaiy gonadotrophic 
and 17-ketosteroid excretion were normal. There rras nothing to sugge* 
the genital anomalies rvere caused by' adrenal lypeilunction. 

On October 18, 1946, the abdomen was opened through a lower 
sion. A complete reduplication of the uterais vA-ith a normal tube anc oa.i . 



female pseudohermaphroditism 

eac. side ™ found. ''f 

Swt .»ve ne.;.L findings. Bio^- 

and tiiie Lotion of the ovai-ies showed them to be noi-mal (fig o). -'\^g“ent^ 
resection of the major portion of the tremendous vagina was perfoimied mcludmg 



Fig. 2. Case 1. Drairing of e\ternal genitalia 



Fig. 3. Case 1. Bladder is filled ivith air and large bipartite vagina is outlined ndth 
opaque medium. Anteroposterior and lateral views. 


the septum (fig. 6). A catheter M’as left through the urethra into the bladder to 
protect the vaginal suture line from urine. 

The patient had an uneventful course following this procedure. On October 
31, 1946 the fused labia minora were incised and a central wedge resected to 
open the vaginal orifice. Because of the experience in case 2, the vaginal mucosa 
was removed between the urethral meatus and the exterior along the anterior 
and lateral aspects of the vagina and tliis raw area was covered bj' two large 
skin flaps taken from the base of the clitoris. These were sutured to the sides of 
the vagina and also anteriorly at the urethral meatus to proidde free egi-ess of 
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Since the child was doing well xnedicalh', it ivas decided to keep lier under ob- 
servntion and to correct her anomalies at the age of 3 or 4 years. 

She re-entered the hospital on October 4, 1946 at the age of 4 yeais, having 
been peifecth' well in the interval. The clitoris was still large (figs. 1 and 2). 
Cystoscopy showed that the i^agina was treraendoiislj' enlarged, having a cap.acity 
of 300 cc. It iras bipartite and a cendx could be seen on each side of the p.nrtiti()n 
high up in the I’ault. The configuration of the i-agina was demonstrated hvx-mv 
(fig 3). The cystoseope could be passed through the urethral meatus into the 
bladder, disclosing a mild cystitis but no other abnormality. The meters uere 
catheterized m’thout difScuItjc Examination of the bladder urine showed pus 
and bacteria, but the kidney- urines were negative microscopically and cul¬ 
turally-. Py'elograms showed that the lower ureters were displaced laterally by 
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the large vagina. There was slight dilatation of both nreters in theii uniruf 
portions but no hydronephrosis. It was not possible to determine the connec lou 
between the phallic urethra and the remainder of the urinaiy tract cit >er 
cystoscopy- or by- probing the phallic urethra since it was too small 
instrumentation. By lea rung a catheter inlying in the vagina it was founc t ui 
cMd was able to \’oid at inter\-als and to remain dry between ^oiding^. 
continence had been caused simply' by pooling of mine in the tiemen 

dilated vagina. _ . , f Upr auc. 

Her growth and development were in the upper limits of norma o 
The bone age was not abnormally increased. Irinaiy sonadotiop nr 
and 17'ketosteroid excretion were normal. There was nothing to sug,^e. 
the genital anomalies were caused by- adrenal hyperfunction. 

On October IS, 1946, the abdomen was opened through a lower miciunc 
sion. A complete reduplication of the utenis with a normal tube anc ova . 
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resection of the major portion of the tremendous vagma M’as performed mcludi g 



I' 


Fig. 2. Case 1. Drawing of e\ternal genitalia 



Fig. 3. Case 1. Bladder is filled r\ith air and large bipaitite vagina is outlined with 
opaque medium. Anteroposterior and lateral views. 


the septum (fig. 6). A catheter was left through the urethra into the bladder to 
protect the vaginal suture line from urine. 

The patient had an uneventful course following this procedure. On October 
31, 1940 the fused labia minora were incised and a central wedge resected to 
open the vaginal orifice. Because of the e.\perience in case 2, the vaginal mucosa 
was removed between the urethral meatus and the exterior along the anterior 
and lateral aspects of the vagina and this raw area was covered by two large 
skin flaps taken from the base of the clitoris. These were sutured to the sides of 
the vagina and also anteriorly at the urethral meatus to provide free egress of 
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Fic. 1. Ca'50 1. Drawing of large hiparlilo vagina, at operation 

1 


Fig. 5 Case 1. Section of ovary Normal prepubcral ovarian tissue 
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urine and also to avoid agglutination of the labia minora. The chtons nas not 
removed since its remmal at the same time might have compromised the blood 
<=upplv to the skin flaps. The urinary stieam was diverted by suprapubic cystos- 
tomv FoUowing per primam healing of the vaginal area, the cystostomy tube 
was'removed, the patient voided and the suprapubic sinus closed promptly 
She returned 6 months later for amputation of the clitons. By this time she had 
perfect urinaiy control nith no diflaculty in voiding and no enuresis. The urine 
was negative microscopically and culturally. There was no residual mine. 
The urethra still opened within the vaginal orifice but the cliild’s voiding was 



Fig. 6. Segmental resection of redundant vagina and taginal septum 

functionally normal. The vagina was still large but had not increased in size 
since it had been lesected. The clitoris was removed. Sections showed corpora 
cavernosa, a small uiethra, but no corpus spongiosum (fig. 7). 

The child has been seen at intervals since and the result of the surgical treat¬ 
ment is good both from the cosmetic and the physiologic standpoints. 

Case 2. R. G. entered the hospital on July 15, 1943, at the age of 3 years with 
the complaint of complete urinan,- retention. The cliild was born at term by a 
normal deliverv-. There was no family histon' of congenital anomaly. She has 
2 normal older sisters, .\nother sister had died of meningitis at the age of 2 
j-eare. At birth, the child nas pronounced a boy with undescended testides It 
was noted that a vaginal orifice was present but the phallus nas extremely well 
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developed and its glans contained a urethral meatus. She had been a feeding 
problem in infancy and at the age of 3 months pus was found in the urine. She 
had always dribbled constantly through the vaginal orifice but on effort could 
expel a stream both from the r’agina and from the clitoris. For 18 hours prior to 
entry, she had passed no urine at all and had developed a large lo^^ er abdominal 
tumor. 

On examination, the child appeared pale and underu'eighi. The bladder naj 
distended to just above the umbilicus. The external genitalia consisted of a 
phallus !§• cm. long avith moderate ventral curvature. There was a circumferential 
prepuce which on retraction revealed tlie glans n ith a pinpoint urinaiy meatus 
from which urine was voided in small amounts. The labia majora appeared 
normal and empty. The labia minora were fused anterioilj' with a tians\ei>e 



Fig. T. Case 1. Cross section of phallic urethra. Xote corpora cavcrnos.i 

vaginal orifice far posteriorly in the vulva. Efforts to catheterize the 
either tlmough the r-agina or the phallus avere unsuccessful. A fev , 

urine were obtained from the vagina but the bladder could not be emp' 
Suprapubic cystostomy avas performed, 

The child withstood the proceduie aaell. Several days after cysto= onia 
occasionalh' would amid a little urine through the clitoris but neat a n 
urine escaped incontinently tlwough the arngina. Phenolsulfonpbtbalein ewrr 
was normal, but excretory urography shoaamd an atrophic left kidnea, a\ u 
right kidney aras ha-pertr-ophied. Ther'e aa'as no hj'dronephrosis or Iri ™ 

A cystoscope passed into the amgina showed a vaginal metbral oaiaec 
from the fused labia on the anterior wall of the vagina. This orifice 
to a 16 F instrument but aams easily dilated to 24 F. The arngma 
broader than normal and measured S cm. in length. A cervix could be seen 
a-airlt. Passage of the cystoscope into the bladder shoaaed it to ae 
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flaccid «th a nflnor degree ot eoaiae trabeculation. The bladder neck rvas 
normal and tbe urethra rvas normal except (or the meatus. The 
betrveen the phallic urethra and the remainder ot the urmaiT tr act could no 
found The 4ht Ui-etcral orifice mas normal. The left ureteral orrfice lay m a 

deep cellule and could not be catbeteiized. ., m i 

Following urethral dilatation tbe child was able to void The suprapubic 
tube was removed, the sinus closed, and she was discharged from the hospital. 



Fig. S. Case 2 Cross section of phallic urethra >^otc corpora cavernosa 


She re-entered the hospital on September 23, 1943, for determination of sex. 
At this time she was able to void approximately eveiy hour during the day with 
considerable dribbling between voidings. She did not void at all at night and 
awoke eacli morning with a full bladder and had some difficulty in emptrung it. 

On October S, 1943, the abdomen was explored. The internal genitalia were 
normal. Biopsy of the ovaries gave normal findings. The right kidney was 
enlarged and the left kidney verj* small. No adrenal enlaigement was palpable. 
The clitoris was amputated. Sections of the clitoris showed the same findings as 
in case 1 (fig. 8). Following this proceduie, the child’s designation was changed 
fiom male to female, ploasina both the child and her parents. 
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Voiding improi’^ed for a time, but after a few months she began to have re¬ 
peated episodes of retention followed by dribbling. On April 25, 1944, the 
vaginal introitus was incised longitudinall 3 ^ Although digital dilatation of the 
introitus was practiced, the labial S 3 ’’nechiae recuiTed. The operation was r^ 
peated several months later using vulval skin flaps through the introitus down 
to the urethral meatus with success. 

This child has developed normall 3 ’' as a girl. Bone age and 17-ketostcroid 
excretion have been noi'mal. She has negative urine, no residual urine, and 
normal kidne3^ function b 3 ’' the phenosulfonphthalein test. She has no iirinarv 
symptoms except for occasional episodes of acute retention occurring in tlie 
mornings when the bladder has become too full, for which catheterization lias 
been necessary several times. These episodes are decreasing in frequenc} and 
between them, micturition is normal. No urethral or vesical neck obstruction 
can be demonstrated. Because the 3 '’ onl 3 ’’ occur after a long sleep duiing vlnci 
a large amount of urine has collected, some consideration has been ghen to tic 
possibility that poor support to the base of the bladder allows obstnictnc 
kinking at the vesical neck to occur with over-distention. 


DISCUSSION 

These children belong to the “female h 3 'pospadias” or vaginal 
group of congenital anomalies. Textbooks confusingl 3 ’' tend to p ace a 
genital urethrovaginal communications under the single heading o cm. 
hypospadias.” Actually, Blum in 1904 clearh’’ divided them into 3 en , 
ferent groups consisting of 1) a deficienc 3 ' of the posterior vail o t ' 
the anterior wall of the vagina producing a longitudinal commimica ion 
the 2 organs, 2) persistence of the urogenital sinus, the 
urethra, and 3) vaginal urethra where the urethra terminates vi m i 

proximal to the h 3 men. lii^ 

Little has been added to Blum’s work e.xcept to separate 
second and by far the largest group from the other two. Communic 
vagina with the urethra to form a common nrogemtal passage com si 
ventral surface of the phallus for a varying extent is a part o b 

adrenogenital S3Tidrome and represents a hormonal mascu miza i 
female urogenital sinus by hyperactivity of the adrena coi 
particular predisposition to disease of the unnary trac in le.- < uroIopC’ 
clinical problem is principally endocrinologic and sociologic la ronrituclina! 

Cases of Blum’s first group of vaginal urethras, in . sphincter? 

cleft in the dorsal wall of the urethra frequently involving le u • ^ <|,e 

are extremely rare. In this condition, the anterior and 

urethra extend out to the position of the normal meatus. P ^rc 

the urethra, the anterior wall of the vagina, and the ure simply 

deficient. This is not associated with masculmization an app < .^yi,pn 

the result ot a local developmental defect in the 7'Y°”f,'"nco‘ntlnc»t. 
the defect extends through the sphincters, the individual r 
The third and apparently most rare of Blum’s groups is t - 
two patients should be classified. The principal characteristic of tl ^ g 
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well foimed but short urethi-a entering the vagina proximal to Jbe hymen. There 
is also a frequent association of fusion of the anterior portion of the labia minora 
and hyDertrophv of the clitoris. Despite hyTerirophy of the clitons, other 
er-idences of masculinization are lacking. Double vagina is frequent. The a a^a 
is often gi-eatly enlarged probably because of hydraulic distention m fetal life. 
Lower urinary tract obstruction is frequently seen, although the cause for it is 
not clear. Autopsy after death from renal failure provides the majority of case 
records available in the literature. The contrast between this condition and 
persistence of the urogenital sinus is shoma in figure 9- 

The literature reveals scattered case reports and small series of vaginal urethra 
with or without hypertrophy of the clitoris or vaginal anomahes (Blum, Zup- 
pinger, Keianauner). However, we were able to find the report of only 1 case 
uith a clitoridean urethra, a case identical with ours. This was published by 
Grubenmann in 1912 and presented the autopsy findings in a 3 year old female 



pseudohennaphrodite dying of chronic retention and urosepsis. Although in 
Blum’s case there was a urethral groove along the -ventral surface of the clitoris, 
the case of Grubenmann had both a vagina! urethra and a complete supple- 
mentaiy phallic urethra traversing the length of the hypertrophied clitoris. 
The ovaries and adrenals were nonnal. The uterus was bicornuate and the 
vagina large and bipartite. The labia minora were agglutinated anteriorly in 
front of the vaginal urethral orifice. The phallic urethra extended from the glans 
clitoridis to an internal orifice in a small bladder diverticulum just anterior to the 
vesical neck. The phallic portion of the urethra lacked a corpus spongiosum, and 
there was no evidence of prostate or seminal vesicles. Rudimentary' urethral 
musculature was present. Ao clear cut cause of the lower tract obstniction 
responsible for the child’s death could be found, but Gnibenmann thought that 
it might have been caused by filling of the diverticulum anterior to the neck of 
the bladder so that it pressed upon the internal orifice of the major urethra. 
The mechanism of altered development causing this tr'pe of vaginal urethra 
cannot be determined with exactness. Both from the literature and from the 
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clinical study of our patients, it is probable that a local developmental disturb¬ 
ance lather than a generalized intersexual type of development is responsible. 
This is particular!}^ supported b}"- the entirely different anatomical configuration 
observed in the congenital adrenogenital sjmdrome and in the artificially pro¬ 
duced persistence of the urogenital sinus in the female young of experimental 
animals administered androgen during pregnancy^ (Greene, Moore). 

The developmental fault affects primarily the pars phallica of the urogenital 
sinus and the caudal ends of the miillerian ducts thus dating it to an early stage 
of development. Both Blum and Grubenmann felt that the primaiv fault \va.s 
a slowing of the downward growth and fusion processes of the mullerian ducts. 
According to this hypothesis delayed or slow union of the mullerian ducts m’tii 
the urogenital sinus removes an inhibitive influence from the pare phallica 
allowing it to go through independent contrasexual der’elopment. This explains, 
as a purely local phenomenon, the occurrence of hy^pertrophy of the clitoris and, 
in these cases, an accessor^'- phallic urethra without other masculinizing changes. 

The potentiality of the urogenital sinus to follow either a masculine or a 
feminine line of dermlopment despite the gonadal sex of the embryo is mil 
established clinically' and experimentally (Greene, Moore). The concept of a 
co-ordinated dexmlopment of the embryo subject to local stimulation or in¬ 
hibition of its x'arious parts by' adjacent cells is not so well established. Hmvever, 
the experimental production of anomalies in fish by' Stockard lends much support 
to this theory. The dex'elopment of fish ova can be retarded by lowering the 
temperature or the oxy'gen content of their environment. The dex'elopmenta 
rates of an embryo as a whole and of its component parts are not uniform an 
each part has its periods of rapid progress and relative quiescence. Stockan 
showed that temporary artificial slowing of development had little or no effect 
upon structures which at the time of its application were dex'eloping slowly but a 
profound effect upon those parts of the embryo undergoing rapid grovth an 
differentiation. In the 25 mm. embryo, the mullerian ducts have reachcc tjc 
urogenital sinus (fig. 10). At this time the pars phallica is in an indifferent sta^c 
from xvhich in both sexes definitive differentiation of the external 
begins. In the succeeding weeks, in the male there is a rapid dex'elopment o w 
Wolffian duct structures and of the par's phallica with recession of the mil eri.i^^ 
ducts. In the female the same stages ar-e dominated by' the 
the mullerian ducts and the ingroxvth of irr'Ogenital sinits epithelium into 
at IMuller’s hillock. If it is assumed that this growth pi'ocess dominate.^ 
region at this time, it folloxvs that differentiation of the pai's phallica is 
by' the marked actixdty' at iMirller’s hillock. Should the process of iriu c^^^^ 
duct growth and union xvith the iri'ogenital sinus be slightly' dclay'ecl or ^ 
in intensity, and then later acceler-ated, the anomalies to be cxpectec .^^^1 

slightly' cranial location of iMirller’s hillock manifested by' a vagina nr 
meatus and 2) a cei'tain degree of inhibition of the development o 
phallica, manifested by' agglutination of the labia minora and hyT>ertiop 
clitoris with or without development of an accessor'}' raiclimentaiy ma. 
urethra. 
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The hypothesis of defective mullerian duct development as ^ 
is supported by the associated fusion defects of biparthe vag.ua and reduphcat on 
STuterus The fact that congenital absence of the vagina is not associated 
Avith clitoridean and urethral anomalies does not detract from the expWion 
since the evidence indicates that this condition is not based upon a delaj of 
fusion with the urogenital sinus but rather upon a failure of recanahzation o t e 
ducts after union or a generaUzed lack of definitive development of the ducts 
themselves changes taking place a a later stage of development than the forma¬ 
tion of a phallic urethra. Finally, a theoiy might he proposed that the primary 



Fig. 10. Schematic drawing of 25 mm human embryo. (Partially adapted from Keibei 
and Mall and from Spaulding.) A, vesico-urethral anlage, B, beginning separation of mul¬ 
lerian duct. CC, mullerian ducts. DD, wolffian ducts. E, mullerian tubercle. F, right n olffian 
duct. 6, opening of left wolffian duct. H, hind gut. 7, anus. J, labio-scrotal swellings. K, 
pars pelvina sinus urogenitalis. L, pars phallica sinus urogenitahs. .17, urogenital membrane. 
iV, phallic tubercle. 0, urachus. P, umbilical cord. 

fault in vaginal urethra lies in an early ascendancy of the development of the 
pars phallica with secondaiy interference of mullerian duct development. Were 
this the right e.vplanation one would expect all individuals uith a vaginal urethra 
of this type to have hypertrophj- of the clitoris and masculine urethral develop¬ 
ment, which is not tme. Also if the primaiy point of developmental aberration 
were in the pars phallica, one would expect the entire urethi-a to be masculine 
in type with the vagina entering it rather than to have the phallic urethra absent 
or mdimentaiy, as is the case. We therefore agree with the hypothesis of the 
older woikers that the condition arises primarily from a defect in mullerian duct 
and urogenital sinus fusion either in time or intensity with a secondaiy local 
ma^culinization of the pars phallica due to lack of inhibition of its development. 
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CLINICAL ASPECTS 

The clinical problems presented by our 2 cases and by the similar ones in flic 
literature have been both urologic, connected with incontinence and retention, 
and social, connected with the diagnosis of sex. In contrast with all other general 
types of pseudohermaphroditism, the diagnosis and treatment of the iirinar}' 
tract disturbance is of the greatest magnitude far overshadowing the question 
of sex determination. 

The incontinence in these cases is a false incontinence caused by the collection 
of voided bladder urine in the large vagina. They should not be confused with the 
unrelated cases of deficiency of the urethrovaginal septum loosely also termed 
“female hypospadias ” in which the incontinence is true. The capacity of the 
vagina is so great as to permit the passive accumulation of several ounces of 
urine producing a constant dribbling from the introitus. Secondaiy infection 
of the pooled vaginal urine is inevitable and is followed bj*^ early spread to the 
urethra and bladder and later to the upper tract. Incontinence is readily relieved 
by giving the vaginally situated urethral orifice free egress to the outside. 

The cause of retention of urine in these individuals is not clear but appears to 
be directly related to the accumulation of urine in the vagina. Zuppinger reported 
an obvious stricture of the urethra in 1 case, a woman of 90 j^ears, and attributed 
chronic retention in another case to the same cause although it persisted duriag 
months of repeated urethral dilatation. Grubenmann attributed the urinarr 
obstraction in her case to a diverticulum of the bladder near the internal urethral 
orifice. Blum felt that angulation of the vesical neck on overdistention of the 
bladder was the cause of retention. In 1 of our 2 cases, the distended bladder 
present 24 hours after birth emptied itself soon after catheterization of the 
vagina. In that patient, there was little evidence of urinary tract damage am 
no recurrence of retention. However, her vagina was emptied daily by catheter 
and irrigated with an antiseptic solution until after surgical correction of t m 
anomaly. In the other patient, seen at the age of 3 years, retention was recurren 
until free egress of urine from the vaginal orifice was secured by surged- 
are not sure of the cause of retention but feel that it is probably primarih 
to inflammatory^ changes in the urethra secondary to pooling of urine m 
vagina plus the mechanical disadvantage of constantly voiding into tire 
pool. In anj'^ case, a surgical procedure to keep the vaginal orifice open anc 
allow a free flow of the voided urine to the outside is indicated. 

The question of sexuality is naturally of importance since the external gem a • 
present characteristics of those of both sexes. Both because of the 
genetic, and endocrine femaleness of these individuals and because of t le a 
mentioned urinaiy tract disturbance it is most important that they 
regarded as males with undescended testes and urinaiy fistulas. Observa 
of these children as such leads to progressive urinaiy' damage and in t ic 
has been a common cause of death. Differentiation from the female 
hermaphroditism of the congenital adrenogenital syndrome is 
the latter condition is a generalized and progre.ssive adrenal cortical ma.‘-cu 
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tion vnthoMt any satisfactoiy treatment to arrest or reverse this process. Aether 
adrenogenital pseudohennaphrodites should be raised as girls or boys, despite 
the presence of ovaries, is a matter of dispute since the general somatic attributes 
vben full development is reached is more masculine than feminine (Wilkins). 
Decision as to nhich sex to convert the external genitalia in these cases must 
be based upon careful consideration of psychic and endocrine factors. Amputa¬ 
tion of the h%-pertrophied clitoris at an early age is not recommended unless the 
en^-i^onmental factors are hopelessly against toleration of a pseudohermaphrodite 
in the family until psj'chic sex asserts itself. In vaginal urethra nith hj-pertrophy 
of the chtoris and accessoiy phallic urethra, there is no eAddence of a persistent 
masculinizing influence and chtoridectomy is indicated. Conversion to the 
female is relatively simple, n-hile conversion to the male would invoh’e extensive 
plastic surgerj- because of the deep location of the vaginal urethral meatus and 
the hopelessl.v inadequate caliber of the phallic urethra. The differential diag¬ 
nosis is not difficult, since this is the only known interse.xual condition whei’e 
the urethra enters the vagina. In the adrenogenital sjuidrome and in male 
pseudohermaphroditism with hj-pospadias and vaginal development, the r-agina 
enters the urethra or their orifices occupy the normal female relationship 
(Howard). However, imtil further accumulation of cases brings about fuU recog¬ 
nition of this clinical sj-ndrome, studies for detennination of adrenal cortical 
hA'peractuity by bone age and urinaiy 17-ketosteroid excretion and laparotomy 
for examination of the gonads is recommended before plastic procedures are 
done on the external genitalia. 


SOIM.A.RY .AXn COXCLCSIOXS 


The pathological anatomy and surgical treatment of 2 cases of a rare syndi-ome 
of female pseudohermaphroditism consisting of A'aginal urethra, hA-pertrophy 
of the clitoris, and complete accessorj' phallic urethra, are described. 

These anomalies are belieA'ed to result from a purely local developmental 
error consisting of retardation of union between the mullerian ducts and the 
urogenital .sinus either in time or intensity v\ith secondary- uninhibited develop¬ 
ment of an accessoiy urethra by the pars phallica. 

Distinction is made between this condition and other congenital urethro¬ 
vaginal communications. 

Emphasis is laid upon the recognition of this SAmdrome AA'hich, in contrast 
to all other intersexmal conditions, carries a grave risk of urinarA- tract comphcm 
tions. 
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CLINICAL ASPECTS 

The clinical problems presented by our 2 cases and by the similar ones in tk 
literature have been both urologic, connected with incontinence and retention, 
and social, connected with the diagnosis of sex. In contrast with all other general 
types of pseudohermaphroditism, the diagnosis and treatment of the iirinan’ 
tract disturbance is of the greatest magnitude far oi^ershadowing the question 
of sex determination. 

The incontinence in these cases is a false incontinence caused bj" the collection 
of voided bladder urine in the large vagina. They should not be confused with the 
unrelated cases of deficiency of the urethrovaginal septum loosely also termed 
“female hypospadias ” in which the incontinence is true. The capacity of the 
vagina is so great as to permit the passive accumulation of several ounces ol 
urine producing a constant dribbling from the introitus. Secondary infection 
of the pooled vaginal urine is inevitable and is followed by early spread to the 
urethra and bladder and later to the upper tract. Incontinence is readily relieved 
by giving the vaginally situated urethral orifice free egress to the outside. 

The cause of retention of urine in these individuals is not clear but appears to 
be directly related to the accumulation of urine in the vagina. Zuppinger reported 
an obvious stricture of the urethra in 1 case, a woman of 90 years, and attributed 
chronic retention in another case to the same cause although it persisted during 
months of repeated urethral dilatation. Grubenmann attributed the urinai)’ 
obstruction in her case to a diverticulum of the bladder near the internal urethra 
orifice. Blum felt that angulation of the vesical neck on overdistention of t e 
bladder was the cause of retention. In 1 of our 2 cases, the distended War 
present 24 hours after birth emptied itself soon after catheterization of t e 
vagina. In that patient, there was little evidence of urinaiy tract damage an 
no recurrence of retention. However, her vagina was emptied daily by cathdnr 
and irrigated with an antiseptic solution until after surgical correction o in 
anomaly. In the other patient, seen at the age of 3 years, retention was rccuuen^ 
until free egress of urine from the vaginal orifice was secured by surgeo - 
are not sure of the cause of retention but feel that it is probably primari \ 


to inflammatory change.? in the urethra secondary to pooling of urme 


the 

vagina plus the mechanical disadvantage of constantly voiding into the 
pool. In anj^ case, a surgical procedure to keep the vaginal orifice open an 
allow a free flow of the voided urine to the outside is indicated. 

The question of sexuality is naturally of importance since the exteina gem 
pi'esent characteristies of those of both sexes. Both because of 
genetic, and endocrine femaleness of these individuals and because o 
mentioned urinaiy tract disturbance it is most important that tlej 
regarded as males with undescended testes and urinaiy fistulas. 
of these children as such leads to progressive urinary' damage and m 
has been a common cause of death. Differentiation from gj„(.p 

hermaphroditism of the congenital adrenogenital syndrome is 
the latter condition is a generalized and progressive adrenal cortica ma-^c 
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tion ^\-ithout any satisfacton- treatment to arrest or reverse this process. Aether 
adrenogenital pseudoheimaphrodites should be raised as girls or boj's, despite 
the presence of ovaries, is a matter of dispute since the general somatic attributes 
■when full development is reached is more masculine than feminine (W'ilkins). 
Decision as to which sex to convert the external genitalia in these cases must 
be based upon careful consideration of psj'chic and endocrine factors. Amputa¬ 
tion of the hj-pertrophied clitoris at an early age is not recommended unless the 
emdronmental factors are hopelessly against toleration of a pseudohermaphrodite 
in the family until psj’chic sex asserts itself. In vaginal urethra -with hj^pertroph}’ 
of the clitoris and accessory phallic urethra, there is no erddence of a persistent 
masculinizing influence and clitoridectomy is indicated. Conversion to the 
female is relatively simple, while conversion to the male would involve extensive 
plastic surgerj' because of the deep location of the vaginal urethral meatus and 
the hopelessly inadequate caliber of the phallic urethra. The differential diag¬ 
nosis is not difficult, since this is the only known intersexual condition where 
the urethra enters the vagina. In the adrenogenital sjmdrome and in male 
pseudohermaphroditism with hr-pospadias and vaginal development, the vagina 
enters the urethra or their oidfices occupy the nonnal female relationship 
(Howard). However, until further accumulation of cases brings about full recog¬ 
nition of this clinical sj-ndrome, studies for detennination of adrenal cortical 
hj-peractivit 5 ' by bone age and uiinarj' 17-ketosteroid excretion and laparotomj' 
for examination of the gonads is recommended before plastic procedures are 
done on the external genitalia. 


SUMM.\RV AXD COXCLUSIOXS 


The pathological anatomy and surgical treatment of 2 cases of a rare S3TKh-ome 
of female pseudohermaphroditism consisting of vaginal urethra, hj-pertrophj' 
of the clitoris, and complete accessoiy phallic urethra, are described. 

These anomalies are believed to result from a purely local developmental 
error consisting of retardation of union between the mfiUerian ducts and the 
urogenital sinus either in time or intensity -u-ith secondaiy uninhibited develop¬ 
ment of an accesson,' urethra by the pars phallica. 

Distinction is made between this condition and other congenital urethi'o- 
vaginal communications. 

Emphasis is laid upon the recognition of this sj-ndrome which, in contrast 
to all other intersexual conditions, carries a gi-ave risk of urinan- tract complica¬ 
tions. 
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pai:ia^ti:s:o:ma of the PE^:IS•. case report 

ROBERT H. BR.\DLEY, JR. axd WILLLYM A. EHRGOTT 
From the Departments of Urology and Pathology, Lanhenau Hospital, Philadelphia, Pa. 

Paraffinomas are tumors resulting from the presence of paraffin or minerffi 
oil in the tissues. They occur chiefly as the result of injudicious or unmttmgly 
misguided therapeutic procedures. IMineral oil compounds are still introduced 
iuto the bodv for many purposes. ParaSinomas ensue sufficiently often to make 
certain the conclusion that mineral oils are not totally mnocuous. 

Parafiin tumors were first recognized 40 year's ago when the vogue for paraffin 
prostheses reached its height. This practice was originated in 1899 by Gersuny, 
who injected paraffin with a melting point of 40 C into the scrotrun of a j'oimg 
man to replace testicles removed because of tuberculosis. The efi'ect was suc¬ 
cessful and pei-manent despite a subsequent elevation of temperature to 40 C. 
Gersimy thereafter successfully injected paraffin into the vesical mucous mem¬ 
brane to remedy incontinence of urine. His procedure was at once widel 5 ' adopted, 
at first for the correction of sphincter incontinence and hernias, later for the 
conection of cleft palates, atrophic rhinitis, per-manent separation of dirdded 
nerves and for restoration of facial deformities. In 1904, Eckstein reported the 
srrccessfirl use of the method in over 2000 cases of deforToities of the palate and 
face. 

Heidingsfeld in 1906 published the first description of the tumors which began 
to appear as a result of these injections. Benedek applied the term paraffinoma 
to them in 1913. Since then, many papers have been published on the subject. 
Paraffinomas of the face, nose, lung, breast, per-itoneum, hand, knee, and ankle 
are recorded. All are chai'acterized by the same pathologic picture: a coimective 
tissue new gror\-th resembling granulomas, and contairring a series of oval or 
rorrnd cavities like Srriss cheese filled with oily matter. Alacrophages and giant 
cells are present, but caseation is rare. The trrmor-s usually develop six to fifteen 
montlrs after the introduction of the paraffin. Alasses of var-rung size appear in 
the subcutaneous tissrre attached to the epidermis. They are bluish red, brownish 
red, or pale. The vessels of the overlying skin are distended and fill slowly after 
pressure. They cause no discomfort aside from the pressure and edema. Dis¬ 
figuration is marked. Tumom do not always develop following injections of 
paraffin. Differences in reaction may be due to vanfing degrees of purity of the 
oil, but apparently the determining factor is sensithity of the patient’s tissues. 

Paraffin gianulomas continue to be found in many unusual locations due to 
the injudicious use of mineral oil compounds. Considerable clinical interest- was 
aroused a decade ago by the recognition of paraffinomas of the hmg ensuing from 
piolonged use of nose drops -^vith an oily base. Such nose drops are now con- 
denmed for this reason. :More recently it has been shown that significant amounts 
of mineral oil taken by mouth as a laxative reach the lung and that this ac¬ 
counts for nearly half of the adult cases of oil respiration pneumonia. 


Association, 


45.3 
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PaiafBnoma formation in the mesenteric 13 ’Tnph nodes has been recognized 
resulting from the I'eguiar use of mineral oil as a laxative, especiallv in cases of 
diverticulosis of the large bowel. Numerous enterprising surgeons have made 
the mistake of attempting to prevent adliesions by introducing mineral oil into 
the peritoneum befoi'e closing the abdomen. The results have always been 
disastrous. E.\tensive paraffinoma foimation ensues, vrith intestinal obstniction 
an inevitable outcome. 

The diesel engine and the liigli pressure grease gun have contributed to the 
occurrence of paraffinomas of the hand. Diesel engine mechanics who test c.ir- 
bui'etor jets with their fingers receive small quantities of diesel oil subcutaneously. 
This may' result in gangi’ene of the finger tips, or later paraffinoma formation of 
the palmar spaces. A similar sequence of events follows the injection of grease 
from high pressure grease guns. The pathology and treatment of this type of 
oleoma have been fully reported by Mason and Queen. 

Hundreds of cases are recorded in the foi’eign literature in wliich paraffinoffiss 
resulted from the efforts of malingerers to alter their appearance to avoid militaiy 
conscription. Malignant degeneration of a paraffinoma rarely occum. Only two 
such instances are on record. 

Paraffinomas of the penis have been previously reported abroad, and a recent 
article bj' Qudnu and Perol summarizes these. In 5 of the 6 cases paraffin 01 
vaseline was injected beneath the skin of the penis in order to enlarge the organ- 
This artificially induced liypertrophj- was a total failure, as all 0 patients tet 
the power of er'ection until operated upon and the tumor tissue excised. In the sixt' 
ease no definite history of injection could be obtained, but the authors believe 
this to have been the case. 

The case to be presented herevrith is unique in that a paraffinoma of the ireni- 
developed as the result of the e.xternal application of petrolatum concurrent > 
with occupational exposure to a cutting oil. 

CASE REPORT 

A white man, aged 33, admitted on October 31, 1947, complained of a 
penis. Eleven months previously, after a deer bunting trip, he had notice . 1 ^ 
irritation of his foreskin which he attributed to the chafing of his long 
utrderwear. The foreskin was abraded on the right dorsal aspect 
exudate came from this point. He applied petrolatum and a gauze ban n^e, 
the lesion did not heal. The prepuce became swollen, and retracte 
glans. Later the skin of the shaft became swollen and hard. He appb 
latum bandages daily' for the ne.xt 6 months, occasionally' substituting 
ointment. Four large size bottles (appro.ximateh' 4 ounces each) of pc ro. 
and 1 small tin of icthyol were thus consumed. At times the skin of t le 
would seem to heal, but then it would break domi again, discharging 
amount of pus. He abstained from sexual intercourse although 
tinned to occur. Because of pain in his gi’oins he visited his family oc or^.^ 

6 months. Ammoniated mercuiy ointment and hot soaks were tri 
discernible effect. A course of penicillin was also given without icne 
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contmued to use liot soaks, and the condition remained unchanged for the next 

4 months. He was otherwise in good health. 

The past historj^ was not remarkable. He denied venereal disease or exposure. 

His wife and children were in good health. ^ , u u 

He had been employed as a machinist and lathe operator for 7 years by a^ ba 1 
bearing manufacturing concern. In his work he was constantly splashed by 
cutting oils. Although his clothing was rarely saturated with this oil, enough was 
constantly present to impart a stain and odor to his underclothes even after 
laundering. Oil acne occasionally developed on his body after especially marked 


exposure. , • • i 

Physical examination was generally normal save for the penis and inguinal 

regions. The entire shaft of the penis was enlarged to twice normal size by a 
subcutaneous thickening which was hard, fixed and nontender. The skin of the 
penis was pale, nonelastic, and capillaiy circulation seemed poor. The prepuce 
had been retracted bj'’ the swelling to the level of the corona. The mucocutaneous 
junction of the prepuce was cracked and slightly infected in several places. The 
glans was uninvolved and appeared normal. The tumor tissue extended a few 
centimeters into the subcutaneous tissue of the abdomen surrounding the base 
of the penis. Bilateral rubbery inguinal nodes were present. The follicles of the 
skin of the thighs and forearms were filled with small black plugs, but were 
uninflamed. 

Urinalysis was normal. Hemoglobin was 15.5 gm. per cent. The red blood 
cells numbered 4.98 million. The white blood cell count was 6,400 unth 50 per 
cent neutrophiles, 43 per cent lymphocytes, 2 per cent monocytes, 2 per cent 
eosinophiles and 3 per cent baseophiles. The Kahn and Kolmer tests were 
negative on two specimens of blood. The Frei test and tuberculous patch tests 
were negative. 


On October 31, 1947, biopsies of the skin and subcutaneous tissue of the penis 
were taken under sodium pentothal anesthesia. A hunph node was also removed 
from the left groin. The tumor tissue was noticeably avascular and bleeding was 
almost absent. The penile wounds failed to heal and broke doum during the 
ensuing week. A diagnosis of paraffinoma of the penis was returned following 
microscopic examination. See figure 1. 

On November 7, 1947 excision of the paraffinoma was performed. Spinal 
anesthesia was given. A circular incision was made on the distal shaft of the 
penis and a cleavage line found just under the skin. The entire skin of the shaft 
was then reflected proximally, exposing the firm, whitish friable subcutaneous 
tissue which constituted the body of the tumor. This was then dissected off A 
good cleavage line was found at the level of Buck’s fascia, and the latter ivas 
seen to be healthy and not involved. The tumor tissue was removed in its en- 
tirety up to the mucosa of the coronal sulcus, and a circumcision was performed 
The penile skin was then pulled forward and reunited to the mucosa of Sie coronal 
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PaiafBnoma formation in the mesenteric Ijmph nodes has been recognized 
lesulting from the regular use of mineral oil as a laxative, especially in cases of 
diveidiculosis of the large bowel. Numerous enterprising surgeons have made 
the mistake of attempting to prevent adhesions b 3 ' introducing mineral oil into 
the peritoneum before closing the abdomen. The results have alwaj's been 
disastrous. Extensi'i’e paraffinoma formation ensues, with intestinal obstruction 
an ine^^table outcome. 

The diesel engine and the high pressure grease gun have contributed to the 
occurrence of paraffinomas of the hand. Diesel engine mechanics who test car¬ 
buretor jets with their fingers receive small quantities of diesel oil subcutaneous!}'. 
This may result in gangrene of the finger tips, or later paraffinoma formation of 
the palmar spaces. A similar sequence of events follows the injection of grease 
from high pressure grease guns. The patholog}* and treatment of this ri'pe of 
oleoma have been fully reported by Mason and Queen. 

Hundreds of cases are recorded in the foreign literature in which paraffinomas 
resulted from the efforts of malingerers to alter their appearance to avoid military 
conscription. Malignant degeneration of a paraffinoma rarely occurs. Only two 
such instances are on record. 

Paraffinomas of the penis have been pre^^ously reported abroad, and a recent 
article by Quenu and Perol summarizes these. In 5 of the 6 cases paraffin or 
vaseline was injected beneath the skin of the penis in order to enlarge the organ. 
This artificially induced h}'pertrophy was a total failure, as all 5 patients lost 
the power of erection until operated upon and the tumor tissue excised. In the sixth 
case no definite histoiy of injection could be obtained, but the authoi's believe 
this to have been the case. 

The case to be presented herewith is unique in that a paraffinoma of the penis 
developed as the result of the external application of petrolatum concurrently 
with occupational exposure to a cutting oil. 


CASE REPORT 


A white man, aged 33, admitted on October 31, 1947, complained of a swollen 
penis. Eleven months pre^'iously, after a deer hunting trip, he had noticed an 
irritation of his foreskin which he attributed to the chafing of his long woolen 
underwear. The foreskin was abraded on the right domal aspect and a seious 
exudate came from this point. He applied petrolatum and a gauze bandage, but 
the lesion did not heal. The prepuce became swollen, and retracted from the 
glans. Later the skin of the shaft became swollen and hard. He applied petro¬ 
latum bandages daily for the next G months, occasionally substituting ictluol 
ointment. Four large size bottles (appro.ximately 4 ounces each) of petrolatum 
and 1 small tin of icthyol were thus consumed. At times the skin of the prepuce 
would seem to heal, but then it would break down again, discharging a small 
amount of pus. He abstained from sexual intercourse although erections con¬ 
tinued to occur. Because of pain in his groins he visited his famih' doctor after 
G months. Ammoniated mercuiy ointment and hot soaks were tried with no 
discernible effect. A coui'se of penicillin was also given without benefit. He 
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continued to use hot soaks, and the condition remained unchanged for the next 

4 months. He was otherwise in good health. 

The past historj' was not remarkable. He denied venereal disease or exposure. 

His wife and children were in good health. _ u u n 

He had been employed as a machinist and lathe operator for 7 years by a^ball 
bearing manufacturing concern. In his work he was constantb' splashed by 
cutting oils. Although his clothing was rarely saturated with this oil, enough was 
constantly present to impart a stain and odor to his underclothes even after 
launderins- Oil acne occasionally developed on his body after especially marked 


exposure. . . 

Physical examination was generally normal save for the penis and mgumal 
regions. The entire shaft of the penis was enlarged to twice normal size by a 
subcutaneous thickening which was hard, fixed and nontender. The skin of the 
penis was pale, nonelastic, and capiilarj' circulation seemed poor. The prepuce 
had been retracted by the swelling to the level of the corona. The mucocutaneous 
junction of the prepuce was cracked and slightly infected in several places. The 
glans was uninvolved and appeared normal. The tumor tissue extended a few 
centimeters into the subcutaneous tissue of the abdomen surrounding the base 
of the penis. Bilateral rubbeiy inguinal nodes were present. The follicles of the 
skin of the thighs and forearms were filled uith small black plugs, but were 
uninflamed. 

"Urinalysis was normal. Hemoglobin was 15.5 gm. per cent. The red blood 
cells numbered 4.98 million. The white blood cell coimt was 6,400 udth 50 per 
cent neutrophiles, 43 per cent Ij'mphocj'tes, 2 per cent monocides, 2 per cent 
eosinophiles and 3 per cent baseophiles. The Kahn and Kohner tests were 
negative on two specimens of blood. The Krei test and tuberculous patch tests 
were negative. 


On October 31, 1947, biopsies of the skin and subcutaneous tissue of the penis 
were taken under sodium pentothal anesthe.sia. A hunph node was also removed 
from the left groin. The tumor tissue was noticeably avascular and bleeding was 
almost absent. The penile wounds failed to heal and broke down during the 
ensuing week. A diagnosis of paraffinoma of the penis was returned following 
microscopic examination. See figure 1. 

On "Sovember 7, 1947 excision of the paraffinoma was performed. Spinal 
anesthesia was given. A circular incision was made on the distal shaft of the 


penis and a cleavage line found just under the skin. The entire skin of the shaft 
was then reflected proximally, exposing the firm, whitish friable subcutaneous 
tissue which constituted the body of the tumor. This was then dissected off. A 
good cleavage line was found at the level of Buck’s fascia, and the latter was 
.'-een to be healthy and not involved. The tumor tissue was removed in its en- 
brety up to the mucosa of the coronal sulcus, and a circumcision was performed. 
1 he penile skin was then pulled foncard and reunited to the mucosa of the coronal 
su CHS, thus forming a full thickness graft. A presstire dressing was applied. 

lo loM-mg operation the patient was comfortable and the wound remained 
healthy .«ave for a small area on the under side of the penis near the frenulum. 
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A triangular area approximate^ 2 hy 1 hy 1.5 cm. sloughed. Healthy granulation 
tissue appeared here by the time of discharge on the eleventh postoperative day. 
During the next few weeks this area epithelialized slowly, and there was some 
question as to whether a skin graft would be necessaiy. hlarital relations were 
resumed at this point, and a perfect functional result was reported. Surgeiy was 
therefore deferred. A mild cellulitis later occui'red, necessitating re-admission 
from December 19, 1947 to December 22, 1947, for treatment wdth penicillin, 
sulfadiazine, and compresses. The infection quickly subsided, the remaining 
induration disappeared, and the penis shrank to its normal size within another 
month. At follow-up examination in Febmaiy 1949, the appearance was normal, 
and the patient was satisfied with its function. A small amount of tumor tissue 
was still present under the skin of the abdomen at the base of the penis, but no 
inconvenience is caused by it. 



Fig. 1. A, paraffinoma of penis following biopsy. Note whitish tumor tissue which has 
realised retraction of prepuce. B, result 3 months after evcision of paraffinoma of penis. 

The operative specimen consisted of a strip of tissue measuring 10 by 4 by 
1 cm. and weighed 24 gm. The cut surface had a yellow spongy' appearance, was 
iTibbeiy in consistency', and exuded droplets of oily' fluid under slight pressure. 

Section showed the epidermis to be atrophic. The underlying tissue had a 
spongy' appearance, being composed of vacuoles of vaiying sizes. The interstitial 
tissue was avascular and showed fibroblasts, pale staining fibrous tissue, and 
occasional large mononuclear cells at the peripheiy of the small sized vacuoles. 
Foci of lymphocytes and plasma cells were noted in the deeper tissue. 

Section of the inguinal node removed at biopsy' showed the architecture to be 
disiTipted by' numerous large and small A'acuoles throughout the parenchyma. 
Here and there large liijophages were noted alongside the smaller vacuoles. A 
few multinucleated giant cells were seen in juxtaposition with the larger vacuoles. 
The giant cells contained small vacuoles in their cy'toplasm. See figure 2. 

An attempt was made to identify' the oil responsible for the tumor formation by 
staining sections of tissue with various fat stains. Scarlet R stain on the J 
node showed an affinity' for the vacuoles. Scarlet R is not a specific stain as it w) 
stain animal, vegetable, and mineral oils. Ikeda used scarlet R in his studie-' o 
lung paraffinomas stating that the oil globules that stained yellow to orange 
were of mineral origin. 
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O^mic acid is reduced to black osmic hydroxide by the action of fadty acids, 
J ^tberlre .sed for staining neutral fats. A section of tire t--trs^e rv^ 
ctained with osmic acid. A'o reduction of the stam occnra’ed rndrcatmg that the 
oil in the tissue was not a neutral fat. A control section of normal human fat 
and muscle showed reduction of the osmic acid by the fat. . . 

In a further attempt to identify the oil as being of mineral ongm a sapom- 
fication procedure was done. ^lineral oil is a saturated hydi-ocarbon contarnmg 
no fattv acids, and accordingly is nonsaponifiable. The saponification numbei of 
the oil expressed from the operative specimen was 9. The sapomfication number 
of the oil expressed as a control from human fat was 118. Human fat theoretically 



Pig. 2, . 4 , pliotoniicrograph (low power) of paraffinoma removed at biopsy. Vacuoles 
containing mineral oil begin immediately beneath skin. B, photomicrograph (high power) 
of hmiph node from inguinal region. 


has a saponification number of 180. This indicates that the oil in the tumor tissue 
was not of human origin. 

Final proof of the extrinsic source of the oil contained in the operative speci¬ 
men was obtained by submitting it to infra-red spectroscopy. This indicated it to 
be a saturated paraffin hydrocarbon, and therefore mineral in origin. 


DISCUSSION 

xUthough it is possible to show with reasonable certainty that the oil in the 
excised tissue was of mineral origin the mechanism of its introduction remains 
uncertain. The patient had been exposed to cutting oils in his work for 7 years, 
but disclaimed appearance of the tumor until he applied petrolatum to liis'penis 
during a period of G months. The initating qualities of cutting oils were well 
knowm to him. He suffered more or less continuously from a folliculitis of the 
legs due to It. In 1942 when some new types of cutting oil were introduced be- 
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cause of war shortages, both he and his fellow workers developed extensive rashes 
of the body and legs. On the other hand a patch test made with the cutting oil 
currently used in his work was negative. 

That petrolatum alone could produce such a lesion seems highly unlikely. 
This substance has long been used as a dressing for granulated or denuded areas, 
and paraffinoma formation from this use has never been reported. Furthermore, 
mineral oil compounds are in constant daily use by a large proportion of the 
population either as lipstick, which contains 15 to 25 per cent petrolatum, or 
hair dressings, which contains up to 95 per cent petrolatum. Skin reactions to 
these compounds are practically unknown. A research consultant of a large 
petrolatum manufacturing companj^ stated that no such reaction to the topical 
application of petrolatum had previously been reported to them. 

It seems likely that the combination of the cutting oil and petrolatum on an 
abrasion may have been responsible for the absorption which occurred. Cutting 
oils are essentially emulsifying agents, and are therefore water miscible. These 
qualities would certainly favor the penetration of petrolatum into an abraded 
surface if not into the skin itself. No e.x'periments to test this have been carried 
out. The patient admitted that his hands were very apt to be covered with oil 
when he went to urinate while at work and that his overalls were often saturated 
with the cutting oil. There is no doubt that ample opportunity was thus af¬ 
forded for sufficient cutting oil to mix with the petrolatum dressing to produce 
both emulsification and penetration. 


SUMMARY 

A case of paraffinoma of the penis is reported due to topical application of 
petrolatum concurrently with occupation exposure to cutting oils. The mineral 
nature of the oil in the tissues has been corroborated by fat stains, saponifica¬ 
tion procedures, and infrared spectroscopy. No previous case of paraffinoma 
following external application of petrolatum has been recorded. 

Grateful acknowledgment is made to Charles A. W. Uhle, M.D., chief of the 
Department of Urolog3^ Lankenau Hospital, for permission to report this case, 
and to Clark E. Brovm, M.D., chief of the Department of Pathology, Lankenau 
Hospital, for his assistance and encouragement in the preparation of this paper. 

Fairmont General Hospital, Fairmont, TF. Va. 
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CARCINOMA OF COIVPER’S GLAND 

WILLIAM A. GRIBSAU and DICKLYSON LIPPHARD 

From the Departments of Urology and Pathology, Queens General Hospital, Jamaica, Long 

Island, N. Y. < > , j 

Caicinoma of Cowpers gland origin is rare. tSince IMeiy’s brief desci'iption of 
the glands in 1G84 and Cowper’s more complete stud.y in 1704, onl.y G cases of 
pi oven primary carcinoma of this organ have appeared in the literature. Paquet 
and Hermann presented the first recorded case in 1884. Then folloived the cases 
of Pieti’zilcovski and Gussenbauer in 1885, and ICocher in 1886. C. Kaufman 
compiled these first 3 cases. The ne.vt reported cases vere those of Di i\Iaio in 
1928, and Uhle and Archer in 1935. Gutierrez collected all cases up to 1937, 
including a case of his own confirmed b}'' surgeiy and biopsjr None of the above 
6 cases were studied at autopsy. E. Kaufman refers to an adenocarcinoma in the 
perineum which he felt originated from Cowper’s glands. This would repre.sen( 
the seventh case. To the,se we ivish to add the eighth case of primary carcinoma 
of Cowper’s glands. 

C.4SE HEPORT 

A 66 year old u'hite man was admitted on February 7, 1949 in complete 
urinary retention. He had a 4 year histoiy of progressive urinary difficult}’’ cul¬ 
minating in a 4 month period of marked frequency and nocturia. For 1 week 
before the acute episode he had had parado.rical incontinence and a distended 
bladder. This was associated with bilateral ankle edema. He had been under the 
care of his family physician for cardiac complaints for some time. lie gave a 
past histoiy of hj’pertension, but there was no weight loss, anore.\’ia, or melcna. 
There was no family history of carcinoma. The patient admitted heavy alcohol 
intake. Pie denied venereal disease. The general physical e.xamination rei'caled a 
well developed and well nourished wliite man with a slightly enlarged heart and 
Requent extrasystoles. Tire ankle edema disappeared in a few days and his 
general condition improved r'apidly with digitoxin and mer’cupurin. 

The bladder was palpable tv’o fingers above the umbilicus and bilateral ankle 
edema was present. The external genitalia were normal. Externall}’ a prominence 
was seen in the perineum and a mass, approximate!}’ three centimeters in size, 
ivas palpable. On r-ectal examination the mass could be grasped between the 
rectal finger and the thumb on the perineum. It was located at the level of the 
urogenital diaphragm and extended distally along the penile urethra. Continuous 
with the mass was a nodule, 1 cm. in diameter', which was at this time considered 
to be intrinsic within the ape.x of the prostate. The prostate rvas 1 plus enlarged, 
smooth, movable, nontender and of normal consistency except for the nodule 
mentioned. 

The patient was placed on indwelling catheter dr-ainage and 2800 cc dear 
urine was removed initially. A diagnostic study was negative for disease of the 
chest or bowel. An c.xcr-etory urogram showed only .slight left ur ctcr-opyclectasia. 

4C0 
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On cTstopanendoscopy, moderate trabecvdatiou and cellule formation in the 
bladder, and a minimally enlarged nonobstructmg prostate ^vere obsen ed. Tno 
centimetei-s distal to the external spMncter there was a zone of nodulanty about 
0 5 cm in length, intruding into the urethi-a. The panendoscope was grasped 


tightly at this point. 

After reflecting the skin and superficial fascia at operatron, an ovoid, sxtu- 
metrical mass appeared in the midline of the peiineum. The mass was fixed, fiiin 
and veiw hard. It apparently occupied the supei-ficial perineal space and extended 
forward around the urethi-a to involve the posterior portion of the bulbocavemo- 
sus. The diameter of the exposed mass was just less than 3 cm. It seemed to 
extend deeply into the perineum to involve the urogenital diaphiagm. The 
prostate was'found to be free and nol fixed to the mass. The small nodule, 
originally thought to occupy the apex of the prostate, was in the midline and 
was definitely fixed to and formed part of the tumor. Further ex-posure to identify 
it as Cowper’s gland was not cai'ried out. Resection was not attempted at this 
time, but a biopsy from the mass proper was taken. The pathological diagnosis 
by Dr. A. Angrist was ‘'Perineum: adenocarcinoma, origin questionable.” The 


section showed the liistologic stincture of mucogenic adenocarcinoma mindful of 
rectal or colonic cancer. The nodules observed preidously in the anterior urethra 
were resected with the Stem-AIcCarthy resectoscope. This urethral biopsy was 
“fibro-fatty tissue, vessels, neiwes and striated muscle, chronic inflammation and 
foreign body giant cells.” 

His postoperative course was uneventful. The urethral catheter was removed 
on the sixth day and he voided nith ease thereafter. The residual urine amounted 
to 20 cc. Two acid phosphatase determinations were 2.8 and 3.0 lung-Aimstrong 
units. Tliese findings and the continuity of the mass with the apex of the pros¬ 
tate suggested the original chnical diagnosis of primary adenocarcinoma of the 
prostate. He was discharged on Alarch 4, 1919 on stilbesterol. The mucogenic 
appearance of the tumor prompted the pathologist to list the tumor as adeno¬ 
carcinoma of the perineum, rather than of the prostate. This subtlety was 
apparently lost and the patient was subsequently treated as a case of adenocar¬ 
cinoma of the prostate. 

In spite of stilbesterol therapy, eventual ulceration of the skin of the perineum 
occurred. ObseiA’ation in the outpatient department recorded progressive increase 
in the size of the mass during the folloning months, nith extension of the grondh 
along the anterior urethra for about 6 cm. Acute retention was never a'gain a 
prominent feature and he voided freely through the anterior urethra until Ids 
final admission. He complained at this time of severe pain in the region of the 
mass. A bilateral orchiectomy was performed in the hope of slowing the growth 
of the presumed prostatic cancer. HistologicaUy. the testicles showed complete 
absence of spcimatogencsis, marked atrophy and hyalin thickening of the base¬ 
ment membrane. Xo luiDerplasia of Leydig cells was noted. 

Ihs final admission occurred on Alarch 5, 1950 when he was admitted in acute 

c cardiac failure. At this time there was a fistula in the ulcerating perineal 
mass, through which he was voiding all his urine. Xo sound could be passed 
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through the anterior urethra, or through the perineal fistula, into the bladder. 
His bladder was not palpable however, and he was completely continent. His 
blood urea remained vithin normal limits at all times, but he finally succumbed 
to cardiac failure and general debility, dying on April 17, 1950, twenty-five 
months after his first admission. 

At autopsy, the body was that of a fairly well preserved, elderly white male. 
Over the anterior perineum there was noted a large, fungating growth, which 
measured 5 cm. in diameter and protruded 3 cm. abo^m the skin surface. The 
adjacent perineal skin extended over the sides of the mass, and the skin was 
thickened, indurated and erythematous. The surface of the mass showed e.xten- 
sive necrosis and suppuration. In the center there was a draining sinus which was 



Fig. 1 


found to communicate directly with the membranous urethra, admitting a 3 to 
4 mm. probe. Anteriorl}^ there was considerable induration and fluctuation. The 
scrotal sac was uninvolved. The posterior perineum and anal region were not 
remarkable and showed no eiddence of tumor in^'asion. Dissection of the lower 
urinarj^ tract showed the superficial perineal pouch to be filled with bulk}', 
necrotic, neoplastic tissue continuous with the mass noted e.xternally.' In the 
center of the mass there was an abscess cavity filled with pus and necrotic de¬ 
bris. The cavernous urethra, bulb and CowTrer’s glands could not be identified,- 
presumably having been completely replaced by tumor tissue. Despite the 
marked tendency to local invasion, there was no e.vtension upwards through the 
upper layer of the urogenital diaphragm, which appeared to ha\'e acted as a 
limiting plane. A line of resistance posteriorly was also noted, suggesting a 
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limiting barrier, ioimed by tbe fusion of Cofe’ fascia to tbe posterior mar^n of 
tbe urogenital diapbragm. The peMc ^-isce^a were freely movable, sho^ng no 
e\-idence of fixation or tumor infiltration. There was a natural line of clea^ age 
aloncr Denom-iUiers’ fascia. The prostate was small, and showed no gross emdence 
of tumor, either primarx- or secondarj.'. The bladder was filled with pui-ulent, 
infected urine, and there was a hemorrhagic cystitis. The prostatic m-ethra was 
similarly injected. Xo evidence of urinart- tract obstruction was seen at any 
point, or evidence of ascending infection beyond the bladder. Xo pelvic or 
inguinal hunph node metastases were found. The remainder of the autopsy re¬ 
vealed no significant, finding other than arteriosclerotic heart disease. The 
gastro-intestinal tract showed no evidence of neoplasm, and the rectum was free 
and clear. 

Histologic sections (fig. 1) of the mass showed fairly well differentiated glan¬ 
dular structure displatnng high columnar epithehum ndth frequent papillary 
infoldings. Xo secondan- lumen formation, such as is seen so commonly in large 
bowel cancers, was present. Mucus was found filhng and distending many gland 
lumina. Xumerous mitotic figures were present. A tubular and glandular structure 
was maintained throughout. The tumor showed a moderate scirrhous reaction 
and a marked tendency to local invasion without a dehmiting capsule. The 
overljnng perineal epidermis showed an irritative papiDar}' hypeiplasia. Other 
areas of the tumor showed extensive necrosis and suppuration. Sections of the 
tumor taken at autopsy resembled exactly those of the surgical biopsies. 


MSCXSStOX 


Because of the anatomical location and the histology- of the tumor, the pri- 
marj- site of origin in this case is believed to be Con-per's glands. It is significant 
that continuity with no adjacent tissues from which a glandular tumor of this 
t>pe might arise could be estabUshed. The prostate is ruled out as a possible 
source of this neoplasm by the location of the tumor and the histologic appear¬ 
ance. which is at variance u-ith cancers of this organ, and further by the fact 
that the prostate showed nothing but minimal benign h%”pertroph\' on gro.ss and 
microscopic examination. 


Tile most important differentiation, however, is that of distinguishing primart' 
carcinoma of the urethra from carcinoma ori^nating in Cowper’s glands with 
secondan- involvement of the urethra. Both lesions are strikingly sin^ar in their 
clinical manifestations. The tj-pical carcinoma of the perineal urethra, according 
to Kreutzmann and Colloff, also presents as a perineal tumor commonly shon-ino- 
secondary infection and necrosis. Tliere is eventual ulceration with the develop” 
ment of pcisistcnt urinary fistulas, which are refractory' to surgical cure. Prior 
to the appearance of the perineal mass, the patient invariablv has alreadv had 
-well established sy-mptom.^ of urinan- difficulty. Commonly (76 per cent accord¬ 
ing to Ivmitzmann and Colloff), there is a preceding history of strictru-e. Car¬ 
cinoma of Coiiper’s gland likcn-ise makes its appearance as a perineal ma=s irith 
associated discomfort and pain in the region of the perineum aud rectum. Char- 
actenstic, however, as pointed out by C. Kaufmann. is the failure of uriuarc- 
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symptoms to become manifest until relatively late in the course of the disease. 
This is in contrast to primary lesions of the urethra, ivhich, as noted, present 
first in the form of urinary difficulty with the later development of a perineal 
mass. 

The present patient was entirelj’- unaware of the e.xistence of the perineal mass 
at the time of the original admission with urinary retention. The tumor process 
was found well advanced, but no exact estimate of its duration can be established. 
Its histological pattern would suggest a tumor of slow growth. 

Pathologicallj'' the problem of differential diagnosis is not so difficult. The 
majority of carcinomas of the male urethra are squamous cell cancers. Glandular 
carcinomas occur extremely rarel}'^. Their origin is usually from the glands of 
Littre or the lacunae of Morgagni in the penile portion of the urethra. In the 
148 cases of carcinoma of the male urethra collected bj^ 'Kreutzmann and Colloff 
there were only four of glandular stiaicture, and these were all confined to the 
penile urethra. 

A case was reported by Allenbach in 1916 of carcinoma of the urethra in a 
51 year old man. This case is of special interest and merits some comment. It 
was included among the reviewed cases of Kreutzmann and Colloff as the single 
instance of columnar cell carcinoma. It showed columnar cell masses with scat¬ 
tered gland formation (cylindrocellularcn Krehszapfen mi! vcreinzclkr Driiscn- 
hildung). Although the exact anatomic site of the primaiy lesion was not specified, 
the impression imparted from the description is that the pi'incipal locus was the 
bulbous portion of the cai^ei'nous ui’ethra ivith extension anteiuoily fj’om this 
point. No invasion upwards through the triangular ligament had occurred, and 
the prostate was uninvolved. This lesion had metastasized widespread at autop.sy 
to inimlve regional nodes, liver and lung. This is the only case ever reported of 
a glandular carcinoma originating in this portion of the urethra. It raises the 
question as to whether this tumor does not represent an additional case of 
Cowper’s gland carcinoma. The gross features bore sti'iking similai’ities to other 
proven eases of Cowper’s gland cancer. 

Blanc, Wies and Carret in 1910 I'eported a case clinicallj" diagnosed as 
carcinoma of Covper’s glands wliicli had clinical features closely simulating other 
knovm cases of this disease. Their case, however, was not corroborated bj^ histo¬ 
logic studj”- or surgical inteiamntion. 

A tumor similar to this tumor histologically does oiiginate in the bladder. The 
urachus and cystitis cj'^stica have been implicated as sources of origin. In this 
instance the bladder did show severe cystitis, but no ini'oh'ement b}' tumor, and 
no tumor was seen locall}’^ in the bladder at the time of the original cystoscopic 
examination. 

The problem of ruling out a primary tumor of the urethra remains. The 
theoi'ctical possibility e.xists that a mucogenic tumor might arise from the mem¬ 
branous or bulbous portions of the urethra following an equivalent urethritis 
cystica or urethritis glandularis metaplasia. In view of the naturalty existing 
mucus secreting Cowper’s gland epithelium, this .seems improbable. In the case 
presented here the urethra was examined visually with a panendoscojje and 
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showed no exidence of primaiy tumor at a stage of the disease when the tumor 

aheady measured fully 3 cm. in diameter. 

The marked resemblance histologically to rectal adenocarcinoma was a striking 
featui-e. The location of the tumor uith its differentiated, mucogenic, glandiffar 
structures actually suggested a pi-imary origin in the colon or rectum on surreal 
biopsy. This tumor presents, therefore, the problem of differential diagnosis of 
rectal carcinoma on both clinical and liistologic grounds. In this coxmection it is 
noteworthy that the case reported by Gutien-ez had been preriously diagnosed 
and treated as internal hemorrhoids, and that the patient had actuallj' under¬ 
gone various operative procedures on the rectum and anus. The case reported 
by Ulile and Archer had also been treated for fistula in ano before the correct 
diagnosis was made. 

The fascial limitations in their relation to the tumor grou-th in this case are 
of particular anatomical significance. In Gutierrez’s case distinct fascial limitation 
wa.s also present, DenonviUiers’ fascia acting as a limiting barrier in preventing 
posterior extension of the tumor. The inogenital diaphragm also appeared to act 
as a limiting structure in our case. The case of AUenbach suggests similar ana¬ 
tomical limitations on the basis of the data given. 

Tliough some variation exists in the fascial thickness of the urogenital dia¬ 
phragm, Young has noted that the deep fascial layer of the triangular ligament 
is usually tliinner than the supeiffcial layer. The spread of the tumor anteriorlj’’ 
requires, therefore, some e.xplanation. At the initial examination the anatomic 
relationships were consistent with a spread through the hiatuses in the inferior 
layer where the excretory ducts of Cowper’s glands penetrate. Possibly more 
important is the effect of muscular action and the transmission of intravesical 
and intra-abdomina! pressure during micturition, which directs the tumor mass 
outward by physical forces. Tliough this might not influence direction of growth 
per se, the thmsting of the bulk of the mass outward and doivnward can be 
effected by such forces. 

Ylien this case came to our attention, the patient had already passed the 
early stage of the disease and the growth had extended along the anterior urethra. 
It is of interest to note that the urethral mucosa was not involved at this time in 
spite of the extent of the neoplasm around it. After the transtu'ethral resection 
of the intra-uretliral nodules the patient was never again sriicken with urinarj’" 
retention. In .«pite of the prograssive gron-th of the tumor mass, which subse¬ 
quently invaded the anterior urethra, acute retention did not occur because of 
the deielopment of a perineal fistula which diverted the urinan.' stream. The 
continued control of micturition, which lasted to the very end, was strikino- in 
view of the strategic location of the tumor. 


SWMM.\RY .\ND COXCLrSIOX 

A ease of carcinoma of Coviier’s gland, studied at auiopsv, is presented The 

thm'of’uienr f gland studied at autopsv 

Va that of A Icnbach and tins was interpreted as priniaiy- in the urethra proper 

nie po...ble ..ites of origin of glandular tumora in this location are discussed' 
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The difficulties encountered in establishing the diagnosis are noted and e\'aluated 
in their clinical, anatomic and pathologic features. The initial location, the 
glandular and mucogenic histological pattern, as confirmed at operation; the 
limitation of extension found to correspond ^^^th known anatomical fascial planes 
and the elimination of other regional sites of origin, as confirmed at autopsy, 
seem to establish the diagnosis of Cowper’s gland cancer in this instance. 

There is an inadequate follow-up of the cases collected to permit an authori¬ 
tative statement as to prognosis. On the basis of the slow course and the absence 
of metastasis at autopsy in this case, an heroic attempt at surgical extirpation 
would seem to be an indicated procedure. 
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SPERM SURVIVAL AT ESTIMATED O^^ULATIOxV TIAIE: 

COAIPARATIITl STUDIES IN MORPHOLOGY 

A Preliminary Report 

MELVIN R. COHEN and IRVING F. STEIN 
From the Michocl Feese Hospital^ Chicago^ IIL 

Most physicians M'iio have interested tliemseh^es in the problem of sterility 
have established and utilized criteria for the evaluation of the infertile couide. 
The minimal standards of procedure have always included sperm examination 
obtained both by the Sims-Hiihner post-coital method and by ejaculation or 
withdrawal. To properly evaluate fertility in the male, it is no longer sufficient 
to examine a specimen, note a number of actively motile sperm, and thus prog¬ 
nosticate that such sperm are capable of fertilization. Morphological studies 
must be made, since there is now evidence that a high percentage of abnormal 
forms is indicative of male sterility. In addition, the investigator must know 
whether the normal appearing spermatozoa are able to penetrate cervical mucus 
at the time considered optimal for impregnation. At ovulation time the cervical 
mucus becomes profuse, thin and glairy, and motile spermatozoa arc routinely 
recoverable for as long as 72 hours post-coitus at this phase of the menstnial 
cycle. 

In a previous report, we concluded that even with maximal sperm sundval in 
the cervical mucus, one cannot prognosticate fertilization of tlie ovum. During 
the discussion which followed this report, two questions were raised: 1) Are 
those motile sperm remaining 24 to 72 hours post-coitus capable of fertilizing an 
omm? 2) Vffiat is the morphology of spermatozoa surviving in cervical mucus? 
To our knowledge, no report has ever been made wherein sperm-containing mu¬ 
cus aspirated from the endocervix was used for artificial insemination in humans 
or in animals. Thus it is not now possible to answer the first queiy. This present 
stud}" was undertaken in an attempt to answer the second question. 

method 

A group of 16 patients were seen daily, so that the time of ovulation could 
be estimated by: 1) basal body temperature; 2) vaginal smear; and 3) character 
of the cervical mucus. Coitus was advised a) when the basal temperature was 
at the loiyest point; b) when the vaginal smear pattern was just short of complete 
cornification; and c) when the cendcal secretions became more fluid. Rffien the 
results of the three methods were at variance, greatest reliance was placed upon 
the character of the cervical mucus. It has been our experience that the presence 
of an excessive amount of thin, clear cervical secretion is reliable evidence of 
ovulation. Also, we placed the greatest credence in this characteristic finding 
inasmuch as it is objective evidence, independent of possible error by the pa¬ 
tient m reading and recording basal body temperature. RTien ovulation time 
Mas thus determined, the patient was instructed to report at various intervals 
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The difficulties encountered in establishing the diagnosis are noted and e\’aluated 
in their clinical, anatomic and pathologic features. The initial location, tlie 
glandular and mucogenic histological pattern, as confirmed at operation; tlic 
limitation of extension found to correspond with knorni anatomical fascial planes 
and the elimination of other regional sites of origin, as confirmed at autopsy, 
seem to establish the diagnosis of Corvper’s gland cancer in this instance. 

There is an inadequate follow-up of the cases collected to permit an authori¬ 
tative statement as to prognosis. On the basis of the slow course and the absence 
of metastasis at autopsy in this case, an heroic attempt at surgical e.vtirpation 
would seem to be an indicated procedure. 
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Of time for post-coital examination. Specimens of cemcal mucus ivere obtained 
by aspiration from the endocendv, using a glass cannula having a goose neck 
tapenng tip (Cary cannula). Grading of scant, 1 plus, to profuse, 4 plus, was 



Fig. 1. A, cervical mucus containing spermatozoa 12 hours post-coitus. All normal 
forms. Case No- 322. B, spermatozoa surviving in cervical mucus 38 hours post-coitus. AH 
forms shown are normal. Case ATo. 319. C, two abnormal spermatozoa surviving in cervical 
mucus 14 hours post-coitus. Case No. 276. 


tabulated. Viscosity was designated as thick, moderate or thin. The material 
was placed on a glass slide and e.xamined immediate^ under the microscope for 
the presence of spermatozoa. The average number per high power field, as well 
as the grade of motihty, were noted. The grade of motility was designated thus: 


Grade 0 Xo motility 

Grade 1 Slight undulations 

Grade 2 Sluggish motion 

Grade 3 Afoderate motility 

Grade 4 Active forward progression 


Thin smears of the mucus containing spermatozoa were then made and al- 
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1 rl In ill- Arv These smears were flamed and stained ivith gentian violet and 
rl n J acco^m .oethod of Williams (fig. 1). They «ere then e..- 
nSer the oil immemion lens, and a minimnm of 300 spermatozoa tvere 
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5.5 
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9 

38 

4 
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III, IV 

17 
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10 

1 
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p 

5 

30 

60 
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21 

4 

14 

3 
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p 

5 
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80 
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20 

? 

? 

? 
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p 

4 

60 

60 

III 

42 3 

2.9 

32.5 

6.9 

377 

p 

4 
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80 

III 

14 

0.5 

5 

8.5 

279 

p 

4 

107 

70 

III 

27.3 

18.3 

2 

7 


classified moi-phologicallj--, as in semen analysis (fig. 2). The morphology of 
spermatozoa obtained at post-coital examination rvas compared ndth the analy¬ 
sis of semen prerdously obtained by fiiction or coitus interruptus. 


RESULTS 

A gioiip of 16 couples, 13 of uhom were classified as primaiy sterilit 3 ^ and 3 
of whom complained of secondarj' sterility, were selected for this study The 
group was necessarily limited to those women in wliom post-coital examination 
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revealed spermatozoa numerous enough for adequate morphological studies 
Specimens of mucus were obtained from H to 38 hours post-coitus, a mode of 
14 hours. The amount of cer\dcal mucus varied, but was usually moderately 
profuse. The viscosity was extremely or moderately thin except in 2 patients. 

Table 2 


Posl-coilal analysis 


NO. 

AMT. 

srucus 

TYPE 

HRS. 

HPF 

GRADE 

TOT\L 

ABA'ORMAI 

AB- 

NORMAl 
' NUCLEI 

. ACRO- 
" SOSfES 

MISCELL.I REMARKS 

351 

3 plus 

Mod. 

12 

12 

II, III 

0 





322 

2 plus 

Thick 

12 

12 

0 

0 




Female, anovu¬ 

302 

4 plus 

Thin 

li 

50 

IV 

0.6% 

0.3 

0.3 


latory 

Female, P.I.D. 

325 

4 plus 

Thin 

15 

3 

II 

18 

3 

7.5 

7.5 


319 

2 plus 

Mod. 

38 

50 

III 

0.6 

0 

0.3 

0.3 

Male, hypo¬ 







1 




thyroid 

400 

4 plus 

Mod. 

18 

50 

III 

0.6 ; 

0.3 


0.3 


398 

4 plus 

Mod. 

3 

50 

It'¬ 

3.8 

1 

1.7 1 

1.1 


276 

1 plus 

Mod. 

14 

12 

ll 

2.0 

0.3 

1.3 

0.4 


304 

4 plus 

Thick 

16 

50 

0 

1 1.0 

1.0 

0 

0 

Cervicitis 

329 

3 plus 

Thin 

24 

12 

II 

8.5 

1.5 

3 

4.0 


275 

2 plus 

Thin 

24 

50 

IV 

1.3 

0.3 

0.3 

0.7 


307 

4 plus 

Thin 

16 

12 

II, III 

8.0 

1.3 

5.0 

1.7 


332 

3 plus 

Thin 

14 

50 

II, III 

2.6 

0.3 

0.3 

2.0 


324 

3 plus 

Thin 

14 

6 

III 

5.0 

0 

2.0 

3.0 


377 

3 plus 

Thin 

4 

25 

III 

3.0 

1.0 

0.7 

1.3 


279 

2 plus j 

Mod. 


6 

0, I 

14.3 1 

8.3 

2.0 1 

4.0 



No.,. 3 ^£1 
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* ^ .m. Mofilify 


Grade 


1. Normal (70%4-) 

2. Abn. Nucl«i (Oo?*/.) 

3. Aereiomal (0>l4%) 

4. Mise, (0-9%) 

a. Unelflti. _ 

b Amofpli _ 

c. AEK _ 

d. PEK _ 

« Body -- 

f End Ring _ 

g Immifurt - 

h Magalo. _ 

i Pinhaad 


TOTAL ABNORMAL 


JJ- 


- 8 - 


-% 

-% 

-•/. 

-% 

-% 

-•/. 

-% 

-% 

-•/. 





Huclaar _ 

V«eo*ity__A^OJ5i*!4_ 

Opacity. .. -—-- 

I T-C- 

Cyfo Eiir. --% 


NV 5 C 

Oftitr Call* 




Days Conlinenl I 


SEMEN 


Fig. 3 


0“'' ^/s/y? 


In one of the latter, No. 322, the specimen was obtained during an an ovulatoiy 
cvcle. The cervical mucus was scant and liscid, and the spermatozoa were im- 
motile. In the second. No. 304, there was a marked cervicitis, a.«sociated with a 
profuse, ^^scid secretion containing numerous non-motile .sperms. The number of 
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spermatozoa obtained in the total group varied from 3 to 50 per high power 
field, a mode of 25 per high power field. The grade of motility varied from 0 to 
4. Total abnormalities varied from 0 to 18 per cent, a mode of 2 per cent. 

Tables 1 and 2 show a comparison in each of the 16 couples between semen 
analj'sis obtained bj' withdrawal or ejaculation and that observed post-coitus. 
In all except 1 patient, fewer total sperm abnormalities were found surtymng 
in the cer^'ical mucus than in specimens obtained from the male—onl 3 '’ 2 per 
cent in post-coital specimens as contrasted with 17 per cent in semen obtained 
directlj'. 

From the standpoint of morphologic sperm aspirated from cer\'ical mucus 
(table 2) was far superior to that obtained from samples produced bj'' withdrawal 
or friction (table 1). Case Xo. 329 graphicalty illustrates this point. In the semen 
analj^sis (fig. 2), a count of 70,000,000 sperm was made, of which 51 per cent 
were classified as abnoimal. In the 24 hour Huhner test, there were onty 8.5 per 


no._, ^ -7y. 


N«me. 


.Address. 


V«l . Y Ce Dnrf_ /Q7 _ 

I. Nermtt (70*/,+) 7^. 7 y. 

1. Mr:. N«l.i (0.?*/,) _% 

3. Aerotemil (0*14%) ^ */- 

4. M«c. (M%) ,-^7-% 

a. VJneltu. ^ */- 

b. Amerph f ■ *7 V- 

t. A6K _% 

d. PEK _ 

a. B»dr -^..3—% 

I. End Wng_ 

g lfnm«hire - % 

K Meg.lo. _ 

S PJnVitd . _% 

i ?/» 

i___ 

TOTAL ABNORMAL *7. 5 y. 
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jn.fv<oHlify Grade 

70 •/■ 3 

-Z, H-__ 
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Vrtcoil ty__ 

Opaciiy-— __ 

Ccicr _ 

Cyio Ei*r_% 

^ Per H.P.F. 

W. B. C. ^ 

Crysfelt - 

OtKer Cells 


SEMEN 
Fig. 4 


Date 




cent abnormal forms. A glance at tables 1 and 2 will show that this wide varia¬ 
tion of abnormalities in semen anatysis and post-coital anah-sis was quite uni¬ 
form. In case Xo. 325, the exception, we found IS per cent abnormal forms ia 
the test performed 15 hours post-coitus as compared with the 19.3 per cent ab 
normalities in the semen analysis (fig. 3). This was the only exception to the 
finding of marked reduction of abnormal forms in surtymg spermatozoa 




The present study, although only a preliminaiy report, indicates that tb,. 
endocerrax acts as a storage depot for sperm which appear normal as iud-rerl K 
rnoimt, ..d mether such specaW “utou's 

after coitus are lea ly normal, as demonstmted by their fertilising abilfty c^ 

as they po.ssess fetver abnormalities than the sperm examineTS rthdTnS 
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In one of the latter, A'^o. 322, the .specimen was obtained during an an o\"ulatoO 
cycle. The cervical mucus was scant and ’idscid, and the spermatozoa were ira- 
motile. In the second, bTo. 304, there was a marked cen'icitis, associated with a 
profuse, viscid .secretion containing numerous non-motile sperms. Tlie number 0 
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spermatozoa obtained in the total gi’oup varied from 3 to 50 per high power 
field, a mode of 25 per high power field. The grade of motility varied from 0 to 
4. Total abnormalities varied from 0 to 18 per cent, a mode of 2 per cent. 

Tables 1 and 2 show a comparison in each of the 16 couples between semen 
analysis obtained by vdthdrawal or ejaculation and that observed post-coitus. 
In all except 1 patient, fewer total sperm abnormahties were found sundving 
in the cervical mucus than in specimens obtained from the male—only 2 per 
cent in post-coital specimens as contrasted with 17 per cent in semen obtained 
directljL 

From the standpoint of morphology, sperm aspirated from cervical mucus 
(table 2) was far superior to that obtained from samples produced by vdthdrawal 
or friction (table 1). Case No. 329 graphically illustrates this point. In the semen 
analysis (fig. 2), a count of 70,000,000 sperm was made, of which 51 per cent 
were classified as abnormal. In the 24 hour Htihner test, there were only 8.5 per 
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cent abnormal forms. A glance at tables 1 and 2 will show that this vide varia¬ 
tion of abnormalities in semen analysis and post-coital analysis was quite uni 
form. In case No. 325, the exception, we found 18 per cent abnormal forms in 
the test performed 15 hours post-coitus as compared vdth the 19 3 per cent ab 
noimalities in the semen analysis (fig. 3). This was the only exception to thi 
finding of marked reduction of abnormal forms in survi^dng spermatozoa. 


motility and motpholoey. Whether such sperm.teoa .■em.ininVmflly^houn 

lemaining in cevvicai mucus at ovulation fim ana j sis. Such spermatozoa 

as they Uc.s fewer abnormri CTT" 

lines than the sperm examined in trilhdraival 
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samples. Perhaps the cervical mucus at ovulation time is selective in its action 
upon spermatozoa, bj'' filtering out abnormal forms, thus permitting normal 
sperm egress into the uterus. If a large percentage of abnormal forms are so 
simply deleted bj’" a natural process the question then arises as to hoiv significant 
is the presence of abnormal nuclei, defective acrosomes, and body and neck 
deformities 'which are observed in the semen anal 3 ’^sis. Williams attaches the 
greatest significance to spermatic abnormalities. In his report of 370 men in¬ 
vestigated for sterilitj'', 80 were found to have in excess of 40 per cent abnormal 
sperm. Onlj’' 3 of the mves in this entire group of 80 couples conceived; one of 
the 3 miscari’ied. It is his belief that Avhere there is a large percentage of abnor¬ 
malities obtained in semen, the normal appearing sperm are probablj^ incapable 
of impregnation. Sejunour reports an interesting observation concerning a donor 
specimen containing 94 million speim per cubic centimeter, with good motility 
and onty 3 per cent abnormal forms,—an apparently’' e.xcellent specimen. This 
sample was used for insemination in 17 patients, none of whom conceived,—a 
clinically sterile specimen. The fertility of this gi-oup of 17 patients was proved 
when other samples were used for insemination. 

Our observations suggest that the morphology of sperm survinng in cer\ical 
mucus is important in the evaluation of the sterile couple. Just how important 
remains to be proved by^ further study^ However, at the present time, the mor¬ 
phological studies of post-coital specimens can serve as a check against the origi¬ 
nal semen analy’sis. For example, in case No. 279, a competent urologist had 
reported that the semen analysis Avas normal in every’' respect. Our morphological 
studies on cer\’ical mucus obtained 5 hours post-coitus revealed 14.3 per cent 
total abnormal forms, with 8.3 per cent abnormal nuclei, a high percentage of 
abnormalities. We therefore requested a Avithdrawal sample for our own examina¬ 
tion. This specimen revealed 27.5 per cent abnormal forms, chiefly sperm with 
abnormal nuclei (18.3 per cent). Figure 4 gives the semen analy’sis in detail. 

In the opim’on of the authois, a satisfactory^ post-coital test does not reveal 
the tme percentage of abnormal sperm in the semen, inasmuch as apparently 
good post-coital samples may’' be found when the male partner has a highly 
abnormal semen. On the other hand, a satisfactory post-coital test does show 
that the cervical secretions are favorable to the longe\'it_v of sperm and that 
coitus Avas Avell timed, occurring at or near oAudation. 

CONCLUSIONS 

IMotile spermatozoa recoA’ered from cerAUcal mucus from I5 to 38 hours post¬ 
coitus appear normal when judged by the accepted standards for motility and 
molphology^ 

Stained smeare of cerA-ical mucus post-coitus, when compared to stained smears 
of semen direct from the male, shoAV a remarkable reduction in the percentage 
of abnormal spermatozoa. 

Note; Since the completion of this paper, we discoA-ered that a similar sun'cy 
had been made by Dr. Fred A. Simmons AA-ith similar re.^’ult.s. He found that the 
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percentage of normal sperm in cer\T.cal mucus vras greater than that in the in- 
dirndual semen specimen. 

SO -V. Michigan Are., Chicago 3, III. 
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A NEW CHEMICAL APPROACH TO THE DISSOLUTION OF URINIRV 

CALCULI 
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From the J. Bentley Squier Urological Clinic of the Columhia-Prcshytcrian Medical Cenkr 
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It is an accepted fact that surgerj^ or instrumental manipulation is the only 
sure means known at present for the removal of urinarj' calculi in the majority 
of patients with this discouraging and often recurrent disease. A nonoperativc 
method of treatment is desirable, and has long been sought after. 

An extensive review of the histoid' of the many attempts at dissolution of 
urinary calculi has been given bj"^ Keyser.’ Among the chemicals which have 
been tried are alkalies,- mercurochrome,- organic acids,* • ’ • ^ sodium benzoate 

and glymine,® sodium hexametaphosphate,* several of the strong inorganic acids 
and oxydizing agents, such as aqua regia and permanganate,* inorganic salts 
as sodium chloride, sodium phosphate and magnesium phosphate,* solutions 
of enzjmies,*■ ■* and finallj’’ citrate solutions.^’" None of these approaches have 
been entirely successful. Scherer, Claffejq and Keyser* hai^e claimed that solu¬ 
tions of enzynnes, especially'^ urease, in combination with citi'ates, have brought 
about rapid and complete disintegration of stones by' an apparent change in 
their organic components. We have been unsuccessful in applying their results 
clinically. 

itiore success has attended the application of reagents which withdraw cal¬ 
cium and bind it in a Avater-soluble form. These solutions (Suby’s G and hi) 
find clinical application in the treatment of soft calcium stones of the phospliate 
and carbonate variety'. Unfortunately', stones of this category' make up only a 
part of the total number of calculi encountered. The acid citrate solutions, even 
the improved formula hi, have the further disadvantage of being irritating 
to tissues, apparently' because of their low pH and hy'pertonicity'. The prin¬ 
ciple involved in the action of citrate solutions on ui’inaiy calculi has been the 
most effective yet applied; we were therefore led to look for a solution whose 
action would also be based on this principle, but of wider applicability and 
more favorable phy'siological properties. This paper is a description of such a 
solution, of the methods used, and of the results obtained with it. The work 
was begun in 1947 and is still in progress at the J. Bentley' Squier Lr-ological 
Clinic of the Columbia-Presby'terlan Medical Center and the Department of 
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Dr. Gehres’ manuscript was awarded a prize by the Committee on Scientific Ilesearch, 
Dr. Bliley B. Wesson, chairman. Editor. 

' Kevsor, L. D.: J. Urol., 50:169,1943. 

= Crowell, cited by Keyser (loc. cit.). , . 

3 .\lbright, F., Sulkowitch, H. W. and Chute, R.: .L.-V.M.A., 113: 2049, 1939. 

’Scherer, P. C., Claffev, L. W. and Keyser, L. D.: Bull. Virginia Poly. Institute, 

38, No. 12, 1945. 

5 Flocks. R. II.*-J. Iowa State Med. Soc., 35:^1, 194o., 

' Snapper, I., Bondien, W. M. and Polak, A.: Brit. J Lm'-. 8= 33-;,’83C. 

- Suby, H. L, Suby, R. -M. and Albright, F.:J. hro)., 48;o49, 1942. 

474 


vol. 



475 


NEW APPROACH TO DISSOHUTIOX OR TJRINABY CALCULI 


Bacteriologj^ of the College of Physicians and Surgeons of Columbia University. 
The interest and support of Dr. Beatrice Seegal, executive officer of the De¬ 
partment of Bacteriologj', and Dr. George F, Cahill, director of the Squier 
Urological Clinic, have been important in the progress of this work. This 
work was supported, in part, by a grant from the National Institute of Health. 

THEORETICAL DISCUSSION 

Urinary calculi are composed of both inorganic and organic constituents. 
The results of the few investigations^ which have been made on the organic 
component indicate that it is colloidal in nature. As a result of our experimental 
observations we are comdnced that this component is of little importance in the 
problem of stone dissolution. 

The principal inorganic constituents of urinary stones are calcium, mag¬ 
nesium and ammonium cations in various combinations with the anions phos¬ 
phate, carbonate, oxalate and urate. The actual mineral components present in 
stones cannot be determined from their elementarj" composition since these 
nations and anions exhibit many complex possibilities of combination. The 
physical and chemical properties of the stone depend primarily on the mineral 
species present rather than on the elementary composition. 

We have chosen for study solutions of ethylenediamine tetra-acetic acid 
(calsol), which forms a soluble complex with calcium of the following struc¬ 
ture: 

CH,COO 

/ / 

HOCOCH.—N / 

1 \ / 

CH,\ / 

1 Ca 

CH^/ \ 

1/ \ 

HOCOCH.—N \ 

\ \ 

CHsCOO 

Primarily because of the cage-like structure of carboxyl and amino gi’oups 
which surroimds the calciiun, the latter is effectively removed from the solu¬ 
tion. Removal of calcium from the solution is so complete than even the most 
insoluble calcium o.xalate dissolves readily in the calsol solution. 


EXPERIMENTAL METHODS 


Source of cahoh Ethylenediaminetetraacetic acid was first described in 1937 

m a patent by the Geiman firm of I. G. Farben for use in the dye industry. 

The material is commercially available from a number of sources. We have 

chosen the shorter descriptive teim calsol to replace the unwieldy technical 
name of the compound. tei,uuicdi 


C-nlsol 

Sodium hydroxide 
Water to make 


Solution of Sodium Cahol 


100 gtn, 

40 

1 liter 
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Suspend the calsol in the water and add 36 gm. of the sodium hydroxide. Stir 
until all is dissolved and then add the remaining sodiiun hydroxide in small 
portions until the desired pH is reached. This results in a 10 per cent solution. 
The t, 5, 3, and 1 per cent solutions were prepared by appropriate dilution of 
the stock 10 per cent solution. 

In vitro testing. In devising methods for the in vitro testing of stone dissohdng 
solutions we have been guided partly by the earlier experimental methods of 
Suby/ Albright,^ and Scherer.'* It must be recognized that calculi vary greatly in 
both chemical and physical make-up, so that rough data from a large number of 
stones are preferable to precise data on a small number in order to have an ade¬ 
quate basis for drawing valid statistical conclusions. The experimental methods 
used in the present work have been accurate yet simple enough to yield a sig¬ 
nificant number of observations. 

The stones used in this work were obtained from the stone collection of the 
Squier Urological Clinic. For the comparison of a series of solutions, a group 
of stones were chosen all from the same patient and the same organ, i.e. kidney 
or bladder. This insured that the stones used in any given comparison series had 
closely similar compositions, but often limited the amount of e.xperimental work 
possible. 

The effect of the solutions on stones Avas measured by the loss in Aveight 
of the stone after exposure to the solution. The stones, Avhich ranged in AA'eight 
from 50 to 500 mg. each, w'ere weighed on an analytical balance and immersed in 
100 ml. of the solution. The stones were removed from the solution after 24 
houi’s, gently blotted Avith filter paper and dried for 24 hours at 37 C in air. 
Care Avas taken to aAmid breaking off small pieces of the stones AA’hich had been 
softened by action of the solution. In many cases the organic matter in the 
outer layer of the stone did not dissohm, but floated off into the solution. It aa’os 
this observation that led us to conclude that the organic matter did not interfere 
vdth dissolution of the stone. 

The data are recorded as per cent of the original AA'eight AA’hich had gone 
into solution. The use of per cent AA’eight loss as a measure of the effectiveness 
of a soh’ent in dissohdng calculi permits the evaluation of a large mass of experi¬ 
mental data, but ignores one qualitative aspect of the solution process AA'hich 
would undoubtedly be important in clinical usage, the softening action of the 
soh’ent. Stones exposed to the action of our solutions undergo a change in 
ph3’sical structure AA'hich makes them softer, more friable, and more easily 
broken up in situ. This means that in the patient the stone may be eliminated 
more rapidly than the in A’itro data indicate. 

Table 1 sIioavs that the experimental procedure of handling and drj’ing 
the stones caused no signifieant change in AA’eight, using tap AA’ater as a con¬ 
trol. 

Effect of concentration and pH. Stable solutions of calsol can be obtained at a 
pH of 4 or greater. A series of experiments shoAA’ed that aside from stones AA’hich 
AA’ere so soluble that changing the pH had little effect, the optimum pll Ai’as bc- 
tAA’een 7 and 8, the most de.sirable pH from the standpoint of clinical use. Solu- 
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tions Oi pH less ttian 7 we definitely less effective, vliile a pH greater than 8 
sometimes had an adverse effect. Altfiongli tlie dissoWng pow ot tire solution 
increases vitfi concentrations, tlie effect is not great above 3 per cent. Since 
the 1-3 per cent solutions are close to isotonic, these concentrations were used in 

In vitro comparison of calsol and acid citrate solutions. Having established the 
optimum pH and concentration for the effective use of calsol solutions in vitro, 
these solutions were compared with solution G in the same manner. The original 
description of the citrate solutions pointed out that these solutions were effec¬ 
tive only against the more soluble tj-pes of stones; this finding is borne out by 
our results. Table 2 shows that solution G had almost no effect against a series 
of oxalate stones. Calsol solutions, on the other hand, were quite effectii e in 
dissolving the same stones. 


Table 1. Effect of water on stones 


CASE VO, 

% LOSS 

CASE NO 

% LOSS 

4612 

4 

4313 

1 

3178 

4 

5121 

0 

3188 ' 

2 

5144 

1 

5321 

0 

2735 ' 

2 (Gain) 

5171 

0 




T-xble 2. Summary of in vitro comparisons of stone-dissolving solutions 


T«>E OP STONE 

TOTAL NLMBER 

tested 

NUMBER ATTACKED B\: 

' Solution G 

1 

1% Calsol 

3% Calsol 

Oxalate 

8 

0 

7 

8 

Urate 

IG 

4 

12 

14 

Soft 

22 

13 

16 

21 

Totals 

46 

17 ’ 

35 

43 


Urate stones are slightly more susceptible than oxalate stones to acid citrate 
solution since 4 out of IG showed an appreciable decrease in weight when treated 
with citrate. However, even in this series calsol proved to be superior to acid 
citiate, since calsol attacked 14 out of 16 stones, and in eveiy case at a more 
rapid rate of solution. 

All other calculi are grouped under the heading of soft. This category included 
the phosphate and carbonate variety and a single cystine stone. As is eiddent 
from the figures m table 2, acid citrate solution had greater dissolving action 
against this series of calculi than against the other series. But again it did not 
have as great an effect as the calsol solutions. Sixty-two per cent of the stones of 
this senes were attacked by solution G to an appreciable degree, whereas 94 
per cent iieie dissolved by calsol. In every case, even those where solution G did 

solmi' n c'" ^®fi“'‘elv better than 
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The in vivo effect of calsol solutions. A. Effect on nojTnal tissues: To test the 
effect on bladder tissues an experiment was set up similar to that described by 
Suby, Suby and Albright J Rabbits under intravenous nembutal anesthesia were 
catheterized with a No. 18 Foley catheter from which the inflatable bag had been 
removed. Through this double lumen catheter the bladder was continuously ir¬ 
rigated for 5 to 6 hours at the rate of 40-45 drops per minute. The outlet of the 
system was raised 10 cm. above the level of the abdomen to produce positive 
pressure, thus insuring adequate distention of the bladder. Following the period 
of irrigation, the rabbit was killed and autopsied. The bladder was examined 
grossly and sections taken for microscopic study. Photomicrographs of sections 
following irrigation are reproduced in figure 1. It will be noted that 1 and 3 per 
cent calsol had little or no effect on bladder epithelium. 

B.Toxicity: The minimal lethal dose of calsol solutions was determined in 20 
gm. mice. When administered in a single interperitoneal injection, 0.1 cc of 3 
per cent or 0.5 cc of 1 per cent calsol caused death in 10 minutes. The same total 
amount of solution when gi^^en in 10 doses at 15 minute intervals produced 
no toxic effects. Mice receiving a total of 0.7 cc of 1 per cent calsol per day for G 
days showed no evidence of intoxication. At autopsy these animals demon¬ 
strated no gross pathological changes. 

Calsol solutions, when administered by”^ mouth, caused no apparent ill ef¬ 
fects to rats or mice. A 1 per cent calsol solution was supplied to the animals 
as their only source of drinking water. Over a period of weeks the animals con¬ 
tinued to gain weight and appeared normal in every respect. One rat and two 
mice each bore litters of noimal offspring during this period. 

The method used to prepare experimental animals with urinary stones was 
the direct introduction of human renal and vesical calculi into the bladders of 
rabbits through a suprapubic incision. With no further treatment these stones 
remained in place unchanged for periods of several months. This operation suc¬ 
cessfully placed stones in a location in the urinary'^ tract easily”^ accessible to ex¬ 


perimental irrigation. 

In the first series of 6 animals urate stones were implanted. It is well known 
that irrigation with acid citrate solution does not dissolve stones of this type- 
In vitro they^ are difficultly'^ soluble even in calsol solutions. Nevertheless, in the 
series of 6 animals, irrigation with calsol completely' dissolved 4 of these stones 
and completely' disintegrated another, of which the fragments were found at 
autopsy in a urethral diverticulum. Only one stone was unaffected. These re 
markable results were obtained on a treatment schedule of 1 liter in 5 hours at 


intervals of 2 to 10 days until a total of 1 to 5 liters used on each animal was 


attained. . 

Surprisingly, the next stones treated in rabbits ^vere not completely' dissoh'cd 
although the stones in question were of the soft phosphate-carbonate type, 
which in vitro showed a high solubility'. In our opinion, the results can only' be 
attributed to mechanical factors which removed the stone from contact wifii 
the solution. For example, in rabbits Nos. 367 and 459, the stone, .showing 
signs of partial dissolution, was found at autopsy' in the urethra. 
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Fig 1. .1, section of rabbit’s bladder after irrigation r\ith 1 per cent Xa calsol shows no 
inflammation of epithelium B, section of rabbit’s bladder after irrigation with 3 per cent 
Xa calsol shows no inflammation of epithelium. C, section of rabbit’s bladder after irriga¬ 
tion with G per cent Xa calsol shows moderate inflammatory changes at unnecessarily high 
concentration. 


CLINICAL RESULTS 


The application of the laboratory results to clinical usage has been inves¬ 
tigated. 

Seven patients have been treated with calsol since completion of the animal 
c.\perimcnts. The clinical data, however, must be regarded as no more than pre¬ 
liminary in nature. Table 3 summarizes the clinical work. 
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Since the first thi-ee patients B'ere scheduled for surgical procedures (two 
had benign prostatic h 3 rpertroph 3 ’-, and one a fibrous contracture of bladder neck), 


Table 3. Clinical results with calsol 


PATIENT 

POSITION 
OF STONE 

LENGTH OF 
IRRIGATION 

DISSOLUTION 

COiniENT 

R. F. 

No. 942409 

Bladder 

Continuous 

3 daj’s 

No 

Tidal drainage not used; bl.idder 
not adequately filled; stone not 
properlj' bathed by solution. 

D. E. 

No. 710491 

Bladder 

Continuous 

36 hours. 

No 

Stone passed into patulous urethra; 
in little contact uith solution. 

E. Z. 

No. 926217 

Bladder 

Continuous 

5 days 

About 25% 
see x-ra}'’ 

Toxic reaction; see comment in text 

F. W. 

No. 713460 

Kidnej’ 

Intermittent 
one month 

No 

Stone inaccessible; not bathed hy 
solution; acid citrate also tried 

1 but not tolerated by patient. 

A. H. 

No. 946441 

Kidne3’ 

Intermittent 
one month 

1 

About 50% 
see X'Vay 

1 Acid citrate tried but not toler¬ 
ated; further treatment nith cal¬ 
sol planned. 

W. P. 

No. 969G24 

Bladder 

1 

Continuous 

24 hrs. 

About 65% 

Properly^ irrigated by tidal drain¬ 
age; stone not opaque; dissolu¬ 
tion determined cystoscopically. 

J. C. 

No. 973667 

Bladder 

Intermittent 

3 da3'S 

100% see 
x-ray 

Properly irrigated by tidal drain¬ 
age; complete dissolution deter¬ 
mined by .x-raj' and cystoscopy. 



B 



Fig 2. Case E. Z., Xo. 926217. . 1 , bladder stone prior to iirigation B, aftci continuous 
irrigation for 2 days uith I [jci cent Li calsol. 

there tvas onl 3 ' a limited time available for treatment with calsol. The patient 
were carefulbi observed for possible toxic reactions to the solution. 

The only toxic effect followed the inadvertent use of a lithium sohttjon 
high pH. The patient (E. Z.) had been on 1 per cent lithium calsol pH 
t<™ co,Uim.o„sly .-itli no complnints. Duo to on error in 
tion, 1 per cent litliium calsol pll 9.0 tvns adminiftcrotl tlic llircc folloning 



Ttfi. 4. Case J C.. >'o. 973607. A. bladder stones prior to irrigation. B, after intermittent 
irrigation for3 days witli 1 5 per cent Na calso). 

days. At this time, signs and sjmptoms of acidosis developed. The patient re¬ 
turned to normal quickly follotring cessation of iirigation and institution of 
appropriate therapeutic measures. See figure 2. 

During file .«hort period of irrigation in the first 3 patients, little or no .x-ray 
evidence of stone dissolution was seen e.\cept in the case of E.Z. The single 
largo radio-opaque .stone in this patient decrea.=ed one-fourth in diameter in a 
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2 daj" period. By cj^stoscopic observation during the course of the treatment and 
direct observation during operation following cessation of treatment tlie blad¬ 
der mucosa appeared normal in all 3 cases. 

Good results were obtained in 3 of the next 4 cases, although consicleraide 
mechanical difficulty was encountered in irrigating the kidney of one clue to 
blocking of ureterostomy tubes by mucus, and in adjusting the nephrostoni)’ 
tubes in another so that the solution could bathe the stones. See figures 3 and 4. 
Following improvement of the irrigating technique, and with the use of a nearly 
neutral and isotonic sodium calsol solution, complete dissolution of hard, thougli 
poorly radio-opaque bladder calculi was accomplished without toxic effects in 
the last 2 cases. This was determined bj’’ cystoscopy in one and by both x-ray 
and cj^stoscopy in the other. In each the bladder appeared the same as it had 
prior to irrigation. The importance of insuring adequate contact between stone 
and solution is obvious, but cannot be overemphasized. In the early^ cases, this 
contact was lacking for one of two reasons: a) The stones were in an inaccessible 
position (e. g. in a deep caly'-x of the kidney'’ or in the urethra); b) the irrigating 
tubes were located too near each other, resulting in insufficient circulation of the 
irrigating solution through the organ concerned. 

The effects of (B) were finally eliminated in the bladder by partial filling of 
the organ as with a tidal drainage apparatus. In the kidney, proper adjustment of 
the irrigating tubes was of some help. 

In future clinical work it is planned to discontinue use of lithium calsol solu¬ 
tion because of the possible toxicity of the lithium ion and because the sodium 
solution was found to be equally effective in vitro and in vivo. A sodium calsol 
solution of 1.5 per cent concentration and pH 7.5 has been chosen for furthei 
work as it appears to be more nearly isotonic than the 1 and 3 per cent solutions 
previously used. This solution is being made up for us by Lederle Laboratories 
through the courtesy of Dr. J. H. Williams. 

SUMMARY 

A successful reagent for the dissolution of urinary calculi is described. Its ac¬ 
tion is based on the principle of binding calcium in a water-soluble form. This 
reagent is the sodium salt of ethylenediaminetetraacetic acid, calsol; 

HOCOCH 2 CH 2 COOH 

\ / 

I 

CH2 

I 

CHo 

I 

X 

HOCOCH,'^ ^CHsCOOH 

In vitro, this reagent has optimal dissolving effect on urinary calculi in solu 
tions of 1 to 3 per cent and pH 7 to 8. The optimum concentration for clinical u.«c 
appeared to be 1.5 per cent (isotonic). 
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Comparison with acid citrate G solution showed that of stones obtained from 
46 separate patients, 17 were attacked by solution G, 35 by 1 per cent calsol, and 
43 by 3 per cent calsol. 

In idvo, normal rabbit bladders exposed to the solutions of calsol for 5 to 6 
hours evidenced little or no toxic effects. Such solutions administered orallj’^ to 
rats or mice were well tolerated. The calsol was recovered from the feces but not 
from the urine. It follows from this that local irrigation is the onlj^ feasible method 
of application. 

Four out of 6 artificially implanted urate calculi were rapidly dissolved from 
rabbit bladders in vivo by irrigation with calsol. 

Treatment with calsol was effective in 4 out of 7 patients with urinaiy calculi 
in a preliminaiy clinical trial. 

1122 Tiveniy-s'ixth Si., Sacramento 16, Calif. 

630 IF. 168 St, New York 32, N. F. 
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PENICILLIUM INFECTION OF THE URINARY TRACT 

JAMES S. GILLIAM, JR. and SAMUEL A. VEST 

Fiom ihe Department of Urology, University of Virginia Hospital, Charlottesville, Vn. 

We are confronted on occasion AUth the diagnosis and treatment of disease 
conditions Avhich are fortunately Amry rare but by reason of their rarity they 
maA^ tax our resources in regal'd to specific therapy. Fungus infections in the 
genito-urinai'}^ tract present just such a problem. It is our purpose in this report 
to call attention to a rare instance of fungus infection. Before reporting this 
unusual example of infection of the urinary tract bj’^ a Penicillium mold, it is in 
order to reAueAA' fungus infections in general. 

IMost fungi enter the body 1) through hair folh’cles, 2) through the nasa! 
passages, 3) through abrasions and injuries, and 4) through the alimentary 
canal. The types of tissue reactions induced in man bj'^ these organisms are ex¬ 
tremely Amriable. Some species remain quite superficial in their effects, Avhereas 
others produce deep lesions or inAmh'e almost any of the internal organs. Some 
display reactions AA'hich are primarily local; others, reactions Avhich are primarily 
sj’-stemic. Among the more common tissue changes seen in such infections arc 
congestion, edema, e.xudation, hj^perplasia, necrosis, suppuration, and scar tis¬ 
sue formation. It should be stated also that most pathogenic fungi display rather 
marked pleomorphic changes Aidien transferred from diseased tissue to artificial 
media. 

The fungi AA’hich are pathogenic to man occupy a position Avhich may be avcH 
termed a “no man’s land” for both the m 3 'cologist and the medical practitioner. 
EA’en AA’ell trained mj’cologists haA’^e no real first-hand knoAA’ledge of fungi patho¬ 
genic to man for seA'eral reasons: 1) some 88,000 A’arious tj’pes of fungi have 
been reported, not all of AA’hich are necessarity pathogenic; 2) because of the 
relative undeAmloped status of m3moIog3'’ as a part of medical education, there 
is a trend in medical education toAA-ard more stud.A’ of the role that fungi play m 
relation to man, but the aA^erage practitioner is usualb’ perplexed Avhen con¬ 
fronted AAith the diagnosis and treatment of diseases caused b3^ such organisms. 
A lack of proper understanding of these fungi maA'' also be attributed, in part, 
to the fact that the m3’cologist is not acquainted AA’ith the clinical and pathologic 
aspects of the diseases AA’hich the3’^ produce. 

At the present time the classification of fungi is still in a state of flux and it 
appears that it AA'ill onty be through the combined effort.s and collaboi’atiAC 
studies of the clinician, pathologist, taxonomist, .serologist, Ijiocliemist, and epi¬ 
demiologist that order can be established in the field of medical m 3 ’cologA’. 
Since 1900 a great maiw papers haA'e appeared but most of tlie Avork has been 
ci'A’stallized in tlie studies of Chute (1911), Thom (19.30), Jacobson (1932), 
Dodge (1935), Emmons (1940), SAvartz (1943), LeAA’is (1943), Conant (194.5) ami 
Wolfe and WoFe (1947). 

Of the 88.000 fungi described, those pathogenic to man arc fortunately limited 
to some 30 species of organisms. The latter are for the most part .so-called inr- 
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perfect fungi.” A fe^- are ascomycetes, which are closely related to the yeast 
and others are actinomycetes, whose systemic position in a classification of funp 
is stiU a matter of dispute. A brief description of the more common ones is m 
order and for practicable purposes they are dhdded into two general 
namely those fungi wliich are most commonly found in 1) superficial and 2) 

sj’stemic mj’cotic infections. ^ t-, .j u 

Group 1, or superficial infections, include a) Trichophj-tons, b) Epidermophj’-- 
tons, c) :^Iicrosporums, and d) IMonilia albicans. In this first group, all of the 
pathogenic species except the latter, namely IMoniha albicans have a tendency 
to invade the keratinized layers of the skin and its modifications such as the 
hair, nails, etc. The dermatomj'coses caused by these fungi are commonly knonm 
as ringworm, tinea, jock itch, barber’s itch, athlete’s foot, faims and kerion. 
^lonilia albicans, on the other hand, is probablj’' best knowm in its connection 
with thrush, a disease most frequent^ seen in the thi'oat and mouth of children, 
but occasionally appearing in old and debilitated persons as an etiological agent 
in pulmonary moniliasis. It is frequentlj' seen also in conditions of the mucous 
membrane of the female genitaha, particularly in the form of vaginitis. There 


are several cases on record of essentiallj' the same t}T>e of infection being present 
in the female urinaiy bladder. Monilia is also frequenth' found as a secondary 
invader in pulmonaiy tuberculosis. It might be added also that the Epidermo- 
phytons, Trichoph 3 'tons, IMonilias and in addition the orgnanism identified as 
Sporotrichum schencki all seem to be able to produce skin lesions known as an 
“id reaction” in sensitized pemons. 

Group 2 are fimgi wiiich most commonlj’^ produce sj’stemic mj'cotic infections, 
nameh': a) Blastomj'ces, b) Sporotrichum schencki, c) Coccidioides immitis, d) 
Histoplasma capsulatum, e) Actinom 3 'ces, f) Aspergillus, and g) Cr3q3tococcus 
neoformans. The Blastom 3 'ces, Cr 3 -ptococcus and Torula histol 3 Ticus, a closely 
related organism, in addition to attacking the skin, seem also to have a predilec¬ 
tion for involvement of the central nervous S3'stem with the resulting clinical 
picture of chronic meningitis. These organisms do not involve the genito- 
urinaiy system with an 3 ' great frequenc 3 ", but in those cases in which they have 
been found in the genito-urinary tract they were part of a disease disseminated 
throughout the bod 3 '. 


Coccidioides innnitis causes a liighly fatal disease, probably most frequently 
occurring in California, Arizona and Te.xas. The infection is commonl 3 ^ known 
as valley fever or coccidioidal granuloma. It may occur as a mild respiratoiy 
infection with pleurisy, fever, chills, night sweats and headache. In the course 
of 2 or 3 weeks, however, a papillomatous lesion of the skin appears on the arms, 
thighs or scalp. Occasional^' there may be some joint involvement. X-ray ex¬ 
amination reveals pulmonary nodules resembling tuberculosis. There is a t 3 'pe 
0 disease, due to the same organism in which meningeal s 3 'mptoms are pro¬ 
nounced and death in these cases is more rapid. In those cases which recover 
there is a rather marked reaction to intradermal injection of killed cultures of 
he fungus. Tins organism is reported as hamng been found in the urinaiy' tract 
III the form of focal abscesses in the kidnev. 
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Sporotrichum schencki, first described in 1898, usually enters the body through 
some minor injury and produces an ulcerative lesion which fails to heal. Gradu- 
ually subcutaneous abscesses develop and spread along the lymphatics until a 
vessel is eroded at some point from which there is hematogenous dissemination 
to almost any organ in the body. There is an outbreak of epidemic proportions 
on record occurring in South Africa among native miners. The finding of this 
organ in the genito-urinary tract is again seemingly a part of a systemic infection. 

Some 30 years ago, Darling reported a disease among natives in Panama 
characterized by fever, chills, emaciation, anemia, splenomegalj’', leukopenia, and 
ulcerative lesions of the mucous membranes. This lesion he attributed to Histo- 
plasma capsulatum. The primary site in the body affected by this organism seems 
to be the reticulo-endothelial sj^tem and as such presents a somewhat different 
picture from the ordinary pathogenic fungi. It may be confined to any local 
organ and two cases of genital lesions in the male were reported recently b}" 
Curtis and Crawley. 

The occurrence of aspergillosis and actinomycosis is frequent enough to make 
further comment unnecessary at this time, save to say that the finding of these 
organisms in the genito-urinar 3 '^ tract is usually a paitr of a systemic infection. 

Our immediate interest in this paper concerns the occurrence of a Penicillium 
mold in man as a pathogen. Thom classifies Penicillium as a form genus or spe¬ 
cific group for the reason that so few species are knovm to exhibit a perfect stage 
or constant growth characteristics. Penicillium is grouped sometimes by other 
authors under the form genus ascomycetes or hyphomjmetes. There are some 
200 species of this organism and in general it is known as a blue mold or a green 
mold and is universally present on decaying organic matter. The best known 
species is Penicillium notatum from which is obtained the antibiotic penicillin. 
The conidiophores have the appearance of tiny brooms rvith chains of conidio 
on the tips of the broom. There is a rare report of this fungus having been re¬ 
covered from patients with er 3 ^sipelas, from bronchial secretions in cases of bron¬ 
chial asthma, from external otitis, and from infections of the feet, hair, nails 
and skin. Salisbury in 1868, and Chute in 1911, are quoted as having isolated a 
Penicillium from the bladder urine of man. Because of the apparent rarit3^ of 
fungus infections in the genito-urinary tract, and especiall 3 ’’ infections with the 
Penicillium mold, we considered it of sufficient interest to report the folio" ing 
case which occurred on our service. 

CASE REPORT 

University of Virginia Hospital No. 216250, B. M. G., a 56 3 Tar old entomolo¬ 
gist referred to the authors in August 1945. The pertinent history dated bac 
to 1929 when he first noticed a little pain on occasions in the region of the right 
kidney. In February 1936, he sustained an injuiy to the right lumbar region m 
an automobile accident, and three days later noted a mild epi.sode of hematuria 
of short duration. In Januaiy 1937, there was an episode of fever and hematuria 
of 3 weeks’ duration. He was seen then by a urologist who performed e 3 ^smscopy 
and urological e.vaminations. P 3 'elograms showed some definite irregularity and 
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btoting to fte clyccs ot lUe right kidney in n hich the.e was ako 
tion. Xo acid fast organisms were formd at that time. Accor^g to the P^enol- 
sulfonphthalein test, the function was quoted as “exceUentFrom ' ° 
the patient gave a Mstoiy of episodes of duU right flank pam coming on sudden j 
and sometimes lasting for several days. The pain was desmbed as cohcjy m 
nature, usuallv beginning over the kidney region and raiating doim the comse 
of the ureter and always accompanied by mild fever and ma aise The onset o 
the attack was followed in a few houm by the passage of balls of pink material 
in the voided urine. Following tliis there was a remission of the fever and no 
further sj-mptoms until the occurrence of another attack some months later. 
The attacks were somewhat seasonable as the patient thought them moie fre¬ 
quent in the fall and ivinter. 



Fig. 1. Photomicrograph of an unstained smear of the fungus, Penicillium citrinum 
This was obtained from a readily growing culture on Sabouraud’s media. Pure cultures of 
the fungus nere obtained on many occasions from the urine of the reported case. They 
show the branching mycelium and through the microscope the conidia are easily visible 
on the tips of the brooms. 


Physical examination revealed few findings of note with exception of hj’per- 
tension (blood pressure 170/115). The eye groimds showed definite eridence of 
arteriosclerosis. X-rays of the chest were normal. Voided centrifuged urine 
showed 8 to 10 wliite blood cells per high power field with occasional clumps of 
white blood cells. Cultures from the bladder urine were sterile. Several subse¬ 
quent studies were negative for tuberculosis. This patient was first seen imme¬ 
diately after one of his characteristic attacks, and a bolus of the pink material 
in the urine was identified as a large mass of mycelium. In the intervals be¬ 
tween attacks mycelium was usually, but not always, identified in the voided 
urine. The fungus grew readily on Sabouraud’s media in almost pure culture 
(fig. 1). Cultures from the kidneys obtained by ureteral catheterization revealed 
the mold to be present only in the urine from the right side. Pure cultures of 
the mold were kindly identified for us as Penicillium citrinum by the Xorthem 
hegional Research Imboratorv* of the U. S. Department of Agriculture. 
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COMMENT 

A number of studies were made in an effort to determine the sensitivity of 
bacteria to this fungus or whether it produced antibiotic substances. Tlie U. S, 
Department of Agriculture reported that it could be expected to produce a small 
amount of citrinum. We found that the latter had no apparent effect on tlie 
growth in vitro of cultures of staphylococci, streptococci or bacteria of the com¬ 
mon coli series. We Avere not able to find any evidence of penicillin produced in 
the urine because Avhen penicillinase aa^s added to the cultures there Avas no 
CAudence of penicillin being present. It is possible, hoAA'CA^er, that an antibiotic 
Avas being produced in AUAm in this case because of the constant absence of pyo¬ 
genic and other organism in the urine as CAudenced by sterile ui’ine cultures. In 
an efifort to find some therapeutic agent AA’ith A\-hich to eradicate the infection 
further studies AA’ere made in the laboratory. These determinations showed that 
thymol, potassium iodide, methylene blue and other substances had no effect 
on the grovAffih of the mycelium.* Tests for sensitiAuty of the mycelium in Aitro 
to the various chemotherapeutic and antibiotic agents including sulfadiazine, 
penicillin, and streptomycin rcAcaled that the organism AA^as not inhibited in 
groAvth by any of these eA-en in high concentration. Other than the three to five 
febrile attacks, lasting seAcral days each year, there aacs little clinical eAudence 
that the infection by this fungus AA’-as particularly harmful to this patient. No 
evidence of fungus infection according to careful medical surAcy existed else¬ 
where in the body. We did not feel justified in removing this kidney because of 
the presence of hypertension and arteriosclerosis. Eacu in the absence of any 
known therapeutic agent we felt that the probability of systemic infection was 
remote because the infection had been limited to the urinary tract since 1937. 

The authors greatly appreciate the laboratory inAmstigations that Avere car¬ 
ried out by Dr. 0. B. Bobbitt of the clinical laboratory of the UniA^ersity 
Virginia Hospital. 

SUMJIARY 

A case of a rare infection of the un'naiy tract AAith a mold identified as Pcn- 
icillium citrinum has been presented. 

Penicillium citnnum is one of the 200-odd species of Penicillium of Avhich 
Penicillium notatum is the best knoAATi because of its production of an active 
antibiotic common^ referred to as penicillin. 

The symptoms simulated those found in j-enal colic in AA'hich there Avere pe¬ 
riods of temporary obstruction to the right kidney for seA'eral hours folloAACu 
by the passage of boluses of mold groAA-th in the voided urine. 

Other than these periodic febrile attacks, and momentary' blockage of the ligM 
kidney, there AA'as little evidence that profound damage liad occurred from this 
unusual infection OA-er the past tAveh'e years. There AAa.s only moderate reduc¬ 
tion in renal function, and the pyelographic eAudence of pyelonephritis m the 
affected kidney AA'as not marked. 

Tliis particular Penicillium produced little if any antibiotic substance.s on ciiJ- 

* Cultures grew readily in dilutions of potassium iodide above 1/.50 and tlomol I/JOO. 
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ture. It possibly produced a rveak antibiotic in vivo as the urinary tract had 
remained sterile. 

Up to the present time no chemotherapeutic agent has been found to which 
this fungus will respond. 

Addendum; The patient died elsewhere, and cultures taken at autopsy 
showed Penicillium in the bladder and right kidney. 
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A NEW OPERATING TABLE FOR PERINEAL PROSTATIC 

SURGERY 


CLYDE L. DEMIXG 


From the Department of Surgery, Section on Urology, Yale University School of 
lUedicitie, and the Grace-New Haven Community Hospital, New Haven, Conn. 


One of the main reasons why surgeons do not perform perineal prostatec¬ 
tomies is because they do not have an operating table which places the patient 
in the correct position for adequate dissection of the perineal tissues. A fault}' 
position makes anatomical exposure of the structures of the perineum difficult 
and often leads to injury of the nerves to the external and internal sphincters 
of the bladder or to a laceration of the rectum. Halsted devised a board with 
vertical uprights to hold the legs in position, supplemented with a sand bag 
beneath the sacrum to give flexion to the lumbar region. This gave a satisfactory 
position but necessitated lifting each patient into position and was not adaptable 
to different-sized patients. Young presented before the American Urological 
Association in 1920 a universal urological table for cystoscopy, x-rays and for 
surgical procedures. Such a table has been in constant use for 29 years in our 
operating suite. It is no longer made. Bidgood developed a mechanical device 
to fit on top of an ordinal'}’- operating table for perineal surgery. This apparatus, 
also, is no longer obtainable. A satisfactory operating table adaptable for all- 
sized patients is not manufactured at the present time. Since a number of good 
cystoscopic tables are available it is not necessary that a perineal prostatic 
surgical table be equipped with cystoscopic attachments. The main purpose is 
an operating table which vill give adequate perineal exposure and be adaptable 
to all patients. It is our ambition to produce such a table in order to stimulate 
urological surgeons to perform perineal surgel}^ Many of the ideas of Young 
have been incorporated into the new table (figs. 1, 2 and 3). In general, the 
table here described has a flat top with moving central portion and perineal 
elevator. All the cogs are beneath the table top so that they do not interfere 
with the table pads and sheets in moving the patient into position and are 
shielded from being drenched with solutions in preparation of the patient for 
surgery. The table is sturdy and will not onl}"^ accept a hea^y patient in the 
correct position for perineal surgery but rvill maintain this position throughout 
the operative procedure. There is no lifting of the patient once the patient rs 
placed on the table. A nurse can position the patient, thus doing away with 
orderly serrdce. If the position is not adequate it can be changed at any tinie 
during the operation without intei'fering with the drapes or breaking of aseptic 
technique. It is adequate for female gjmecological surgical procedures as female 
leg holders can be inserted in the place of the upright posts. It is also well adapted 
for combined abdominal and perineal surgical operations, because any desired 
position of the patient can be obtained for satisfaction of the surgeon. The 
table lends itself to abdominal, bladder, prostate and ureteral operations. 


Table e.vhibited .at annual meeting, .4nierican LTological Association, \}.asliington, 
D. C., .M.ay 29-.June 1, 1950. 
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A KEW OPERATING TABLE FOR PERINEAL PROSTATIC 

SURGERA^ 

CLYDE L. DEiMIXG 

From the Deparlmenl of Surgery, Section on Urology, Yale University School of 
iMeaicine, and the Grace-ACU) Haven Community Hospital, New Haven, Conn. 

One of the main reasons nEy surgeons do not perform perineal prostatec¬ 
tomies is because they do not have an opemting table rvhich places the patient 
in the correct position for adequate dissection of the perineal tissues. A faulty 
position makes anatomical exposure of the structures of the perineum difficult 
and often leads to injury of the nerves to the external and internal sphincters 
of the bladder or to a laceration of the rectum. Halsted de\'ised a board with 
vertical uprights to hold the legs in position, supplemented with a sand bag 
beneath the sacrum to give flexion to the lumbar region. This gave a satisfactory 
position but necessitated lifting each patient into position and was not adaptable 
to different-sized patients. Young presented before the American Urological 
Association in 1920 a universal urological table for cy’^stoscopy, x-rays and for 
surgical procedures. Such a table has been in constant use for 29 years in our 
operating suite. It is no longer made. Bidgood developed a mechanical device 
to fit on top of an ordinary operating table for perineal surgery. This apparatus, 
also, is no longer obtainable. A satisfactory operating table adaptable for all- 
sized patients is not manufactured at the present time. Since a number of good 
cystoscopic tables are available it is not necessary that a perineal prostatic 
surgical table be equipped with cystoscopic attachments. The main purpose is 
an operating table which will give adequate perineal e.xposure and be adaptable 
to all patients. It is our ambition to produce such a table in order to stimulate 
urological surgeons to perform perineal surgery. Many of the ideas of Aoung 
have been incorporated into the new table (figs. 1, 2 and 3). In general, the 
table here described has a flat top rvith momng central portion and perineal 
elevator. All the cogs are beneath the table top so that they do not interfere 
with the table pads and sheets in moving the patient into position and are 
shielded from being drenched with solutions in preparation of the patient for 
surgery. The table is sturdy and will not only accept a heary patient in the 
correct position for perineal surgery but will maintain this position throughoiit 
the operative procedure. Thei’e is no lifting of the patient once the patient is 
placed on the table. A nurse can position the patient, thus doing away with 
orderly seindce. If the position is not adequate it can be changed at any time 
during the operation without interfering with the drapes or breaking of aseptic 
teclmique. It is adequate for female gynecological surgical procedures as female 
leg holders can be inserted in the place of the upright posts. It is also well adapted 
for combined abdominal and perineal surgical operations, because any desired 
position of the patient can be obtained for satisfaction of the sitrgeon. The 
table lends itself to abdominal, bladder, prostate and ureteral operations. 

T.able exhibited .at annual meeting, American Urological .tssociation, Washington, 

D. C., M.ay 29-Juno 1, 1950. 
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Fig. 1. Table showing smooth surface, central moving section and high shoulder braces 



Fig 2. i lew from the head disclosing ge.ars beneath the t.able 
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SPECIFICATIONS 

The base is aircraft tubing mounted on four ball-bearing, swivel casters 4 
inches in diameter mth neoprene tires, individual foot locks of more than ade¬ 
quate capacity for free and easy rolling of the table. 

The top is made of stainless steel plate in three sections. The center section 
consists of a perineal elevator at the foot of the table; the remaining pait of the 
centei section is affixed to the rear of the elevator so that it moves toward the 
foot of the table as the elevator is raised. The elevator is actuated means of 
the wheel at the head of the table through a worm and worm gear. The shoulder 



the prostate. 


supports may be adjusted to the individual patient by means of the rear side 
wheel, and the whole shoulder support moves forward with the center section 
of the table top when the elevator is raised. The table is tilted either forward 
or backward b.y the lower side wheel through a worm gear and rack drive. The 
leg supports may be set in anj’’ desired position and clamped against sci rated 
washers for permanent holding power. After positioning, these leg irons may 
be flexed together by means of the front side wheel ivhich drives two woims 
through two pairs of bevel gears. All the motions of the table arc designed witii 
adequate mechanical advantage so that they may be operated readib" and 
easilj’ when under load. 

The table extension for the feet locks into position and can not move against 
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forward or downward pressure but can be removed easily by lifting and sliding 
it out. 

All exposed surfaces are polished chrome plate and the drainage tray is made 
of stainless steel. The surfaces of all parts are easily cleaned and the gears are 
well protected against solutions. The table is designed with simplicity and ease 
of maintenance as the primaiy requirements. 

789 Howard Ave., New Haven 4, Conn. 
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THE PHENOLSULFONPHTHALEIN TEST ’^'ERSUS THE CATHETER 

JOHN K. ORMOND 

From the Henry Ford Hospital, Detroit, Mich. 

UTat I am presenting ma}’’ be common property and nothing new, but I have 
never seen it in print and it has been new to various men who have worked with 
me. 

I fee] confident that eyery urologist has had the e.vperience of catheterizing a 
patient whose urine is clear, finding an appreciable amount of residual urine 
and inciting an anno 3 ''ing cj^stitis or causing a chill. It is an unusual occurrence, 
but it can be A^erj'- disconcerting Avhen it does occur, and it makes one a bit 
hesitant about using the catheter in the presence of uninfected urine. jMoreover, 
some patients find anj^ instrumentation very unpleasant. 

We are quite frequentty consulted bj’’ elderlj’- men complaining of nocturnal 
frequencj’’, whose urine is clear and shows no abnormalitj^ e.xcept possibly a low 
specific gravity, and whose prostate maj’’ or ma}’^ not show some enlargement on 
rectal examination. Often these men are planning to leave the city immediately 
for a long visit or for the winter, or may be passing through the city, and come 
for an examination. In these cases it may be important to know whether or not 
there is residual urine. In such cases Ave find the phenolsulfonphthalein test a verj’ 
satisfactory substitute for the catheter. If the test is to be of an}’' value it is im¬ 
portant that before injecting the dye the patient empty his bladder insofar as he 
is able. 

The dye is gtyen intravenously and at the end of an hour the urine is collected 
and measured and the amount of dye excreted is read. Readings may be as 
high as 65 to 70 per cent in 1 hour. It is apparent that if the 1 hour reading is 
65 per cent, there can be no appreciable residual, no matter AA'hat the amount 
of urine voided. 

We consider 60 per cent as the aA^erage normal reading for the 1 hour test, and 
it is in those cases in AA’hich the reading falls beloAv 60 per cent that the amount 
of urine A'^oided is important. For e.xample, if the amount Avoided is 150 cc and 
the phenolsulfonphthalein reading is 50 per cent, it is obA'ious that if there Avere 
150 cc residual urine the phenolsulfonphthalein output AA-ould be 100 per cent, 
Avhich is impossible. If there AA'ere residual of 100 cc the corrected reading Avould 
be 85 per cent, AA'hich is extremely unlikely; if the residual were 50 cc, the cor¬ 
rected reading AA’ould be 67 per cent. So aa'c can conclude that there cannot be 
more than an ounce or so of residual. Since our polic}' has been to minimize the 
importance of residuals up to 100 cc, unless the symptoms are troublesome 
enough to cause the patient to desire operation, Ave AA'ould feel justified in the 
instance cited in regaining from catheterization and sending the patient on his 
trip reassured. 

Alore frequently the amount A'oided is betAveen 60 and 100 cc and in such cases 
the reasoning is CA'en more clear. If the amount is 60 cc and the reading 40 per 
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cent it is improbable that there is more than 30 cc residual. If the amount ^Yere 
100 cc and the reading 25 per cent, it is e\'ident that there could be o^’■er 100 cc 
residual, so catheterization is indicated. This maj' be expressed in a formula. 
Taking 60 per cent as the average normal 1 hour excretion of the dye, and let¬ 
ting P represent the actual one hour excretion in per cents, and U represent the 
amount of urine voided at the end of 1 hour, in cubic centimeters, the approxi¬ 
mate maximum possible residual rvould be 



X U. 


Of course in any one instance a low phenolsulfonphthalein output ma.y be due 
to lowered renal function and not to residual urine. 




ERRATA 


Fig. 1, p. 366, March issue, belongs on p. 382 
Fig. 1, p. 382, March issue, belongs on p. 366 
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experimental studies on the aiale 
reproductive system 

CARL R. MOORE 

From the Hull Zoological Laboratory, the University of Chicago, Chicago, III. 

To have been selected to receive the 1950 award of the American Urological 
Association can only be regarded as a distinct honor. For this, and for being 
admitted into the fraternity of distinguished former recipients, I am most 
grateful. I like to consider such an action on the part of the Association as a 
recognition of the mutual values to each other of laboratory investigations and 
clinical studies, rather than merely a recognition of some personal merit. I 
hope also that your Committee’s action in recommending the 1950 award is not 
subject to reversal. Your recognition that my experimental studies have not 
always followed a direct and logical course through a well organized, preconceived 
plan, always leading to clear cut solution of problems, may lead you to question 
the justification for making an award for accidents, good luck, blunderings and 
failures. A great deal of research is attended by just such factors, and luck may 
be good or bad depending upon one’s point of view. 

It has seemed appropriate for this occasion to present some of the highlights 
of personal experiences in research on the male reproductive tract that are now 
spread over a period of 34 years. And since honesty is a good basic policy it 
should be admitted at the outset that I did not map out logically, visualize, 
and organize a long-time investigation of the male reproductive tract; stumbling 
random procedmes have largely dictated the course. 


THE FHEEMAHTIN THEORY 


In 1916, my celebrated predecessor, Professor Frank R. Lillie, was just an¬ 
nouncing his observations and deductions from his studies on the freemartin. 
This animal is a genetic female individual of the bovine species, developed in 


, Work reported here has been aided by the Dr. Wallace C. and Clara A. Abbott Memorial 
’und of the University of Chicago. 

Read at the annual meeting, American Urological Association, Washington, D. C., May 
20^ 1.950. 

by editor. Dr, Moore was the recipient of the fourth annual award by the American 
Urological ABsociation for research in the human male reproductive tract. The following 
citation was read by Dr, Thomas D, Moore, a member of the awards committee, in the 
absence of the chairman, Dr. Reed M. Nesbit: 

*‘The Association is honored this year in making its Annual Award for Research ou the 
hlale^ lleproductive Tract to a man who has contributed greatly to our knowledge of the 
physiology of the testis and the influence of hormones upon the embryolocical develou- 
ment of this organ. In the pursuit of the latter studies, he developed new and ingenious 
tecnmques of investigation. 6^,3 

I® I’sst known to urolopsts for his researches wMch elucidated the thermo¬ 
regulatory function of the scrotum. The immortal John Hunter made the observation that 

thfs development. Carl Moore found the reason why 

this maladjiMtment m testicular development occurs in the cryptorchid His exoerimpnts 

mance|of orckToXf'’® P^o’^ded a rauJmal bas'is for the perfor- 

“It is my privilege to present Professor Carl R. Moore, of the Univeraitv of Chioncrr. 
Konev® Bj-mbolizes our approbation for the outatandiS vo^k thit he 
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utero as a twin to a male fetus. Because of the conditions under which U de¬ 
velops, it is subject to a reversal of its original female determination and actuaily 
develops more like a male than a female. In adult life this apparent female is 
incapable of reproduction and anatomically may show well formed testes, 
epidid 5 miides, and seminal vesicles instead of ovaries, oviducts and uterus. 
Although this strange creature has been known for two centuries, the conditions 
of its origin were not understood and the causative influences were wholly un¬ 
appreciated. 

Lillie found in his studies’ • ^ that the two sets of embryonic membranes 
(chorion and allantois) became fused during the development of twin fetuses 
in the cow, and extra-embryonic blood vessels from the two fetuses became so 
thoroughly connected that injection masses introduced into the umbilical artery 
of one fetus passed readily into the other. It was pointed out clearly that such 
an intermixture of bloods from two fetuses of the same sex caused no modi¬ 
fications, nor did the male partner of a heterosexual twin pair depart from 
normal; only the female of the heterosexual pair was modified. The explanation 
for this unusual set of circumstances introduced the concept that embryonic 
sex hormones play an important role during embryom'c development. According 
to the theory, hormones secreted by testes passed into the female partner through 
the fused blood vessels and stimulated development of the male components of 
the female fetus; at the same time male hormone inhibited development of the 
female components. Thus the cortex of the ovary was prevented from developing 
and the medulla, or primary sex cord portion, became a testis; female ducts 
were inhibited and degenerated while the male ducts in the female, which nor¬ 
mally undergo atrophy and disappear, were stimulated to produce the male 
tract. The ovary did not have a chance to secrete female hormones, hence the 
male partner continued to develop normally. 

This theory of the freemartfn condition constituted not only a beautifully 
logical and convincing explanation of the particular conditions found in hetero¬ 
sexual twins in cattle, and occasionally in pigs, but at the same time the hypothe¬ 
sis provided the basis for an explanation of the normal causal influences ia the 
differentiation of se.x during normal development in the vertebrates. Despite 
the apparent conclusiveness of the theory, Lillie insisted that the basic theoretica 
implications of the conception required experimental proof, and he mildly sug¬ 
gested that I attempt to produce a freemartin condition in laboratory animals 
by e.xperimental procedures. This I started to do 34 years ago, and have ma c 
repeated attempts to penetrate the problem, but up to the present time I ha^c 
failed utterly to accomplish the task undertaken. My publications during t ie 
course of investigations have been essentially by-products of my failures to o 
what I once regarded a simple task. 


TESTIS TRANSPLANTATION 

My first attempt to produce a freemartin condition in laboratory animals was 
the transplantation of testes into female rats or guinea pigs. The basic condition 

1 LilHc, F. R.; The tbeorj- of the {ree-znartin. Science, 43: 611-613,1916. . 

= Lillie F. R.; The free-martin; a study of the action of Bex hormones in the fetal in 
of cattle. J. Exp. Zool., 23: 371—152, 1917. 
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to be realized appeared to be the introduction of male hormone mto a developmg 
female fetus at a time rrhen the duct sj-stem and developmg ovary -svere capable 
of being modified. Prior to 1927, ve had no effective male hormone preparations 
available and therefore depended upon living tissues to secrete these substanc^. 
If testes vrere transplanted into young females perhaps male hormone would be 
secreted, and when such females were mated, their developing embrjms mght 
come under the influence of circulating male hormones and mcperience modifica¬ 
tion of the developing reproductive system. Some question existed whether sex 
hormones could pass the placenta, consequently testis tissue was transplanted 
in some cases onto the fetal membranes through an aperture in the pregnant 
uterus. None of these attempts resulted in any modification of developing young, 
but the results did introduce many unsolved problems on reactions of testis 
tissue after transplantation that were engro^ing for a few 3»^ears. 

As a historical orientation, perhaps we should recall and characterize the 
years from about 1917 until 1926. It was a period in which prominence was 
given to testis transplantation in man as a method of rejuvenation. Popularly 
written, paper covered, pocket sized editions were available to extoll the merits 
of the Steinach rejuvenation method of warding off senility. Yoronoff proposed 
that a national subsidy to permit him to transplant testes wholesale into sheep, 
in order to increase the growth of wool, would veiy soon yield income that 
would permit of retirement of the National French war debt. Physicians’ offices 
were adorned with chrome-plated diathermj' machines with which to treat 
gonorrheal epididymitis by heat waves generated in passing currents throu^ 
the testis and epididjmal tissues. The daib' press carried accounts of ta.xi-drivers 
being waylaid and robbed of their testicles, presumably a black market opera tion 
to proride ultimately against aging millionaires attaining senility. The search 
for sources of firing testis tissue for transplantation into man shifted to the 
chimpanzee, as claims were made that testes from this animal became incor¬ 
porated in man and exercised untold effects. 


Our experiments rith transplantation of testis tissue pelded results contrary 
to the then current opinions.’ Steinach described and illustrated testis grafts 
as consisting of degenerated seminiferous tubules and great hypertrophy of 
interstitial cells, thus producing his so-called "puberty gland.” We obtained 
onlj an occasional testis graft fitting into this category of responses, and most 
of our recovered grafts showed active spermatogenetic cell divisions but no 
cases in which the final stage of spermatozoon differentiation occurred. Since 
effects alleged to be due to hormone secretions from the graft were seldom or 
ever seen in my experiments, the failure was presumably due to lack of “com- 
pensatop' hypertrophy” of the interstitial tissue; consequently attention was 
directed toward obtaining this desired type of graft. The literature suggested 
two possible means whereby this might be accomplished. Undescended testes 
of the pig always revealed an unusual development of interstitial cells and it 
was thought possible that replacing a testicle into the abdomen, after descent 
might m some manner induce such development. Thus experimental cry^pt- 

37: reactions in diSerent environments (rat). Am. J. Anat., 
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orchidism was undertaken on guinea pigs. In the second case, it had been alleged 
that closure of the excurrent passageways from the testicle would cause sed- 
niferous tubules to undergo degeneration that was followed by a compensatory 
development of interstitial tissue. Decrepit old male rats, according to Steinacli, 
that were favored by a ligation of their vas deferens soon became so rejuvenated 
that they could easily overcome any virile young male in the colony, and would 
once again indulge in copulations.^ AVith the desire to e.xtend such marvelous 
new powers to ailing man, the operation called “vasoligation” or “vasectomy” 
was performed on a few men with alleged outstandingly good results.® Some 
American surgeons, always on the look-out for the most recent European de¬ 
velopments, were interested, and early in the decade of 1920 , one person in the 
East reported more than one hundred cases of vasoligation with the attendant 
glowing description of clinical results. 


KXPERTMENTAL CEYPTOHCHTDISM: VASOLIGATION: TEMPERATUBE EFFECTS; 

SCROTAL FUNCTION 


Our experiences with studies of experimental cryptorchidism on guinea pigs 
soon demonstrated that elevation of the adult testis through the open inguinal 
canal, and its confinement in the abdomen, led to complete dissolution of the 
spermatogenetic cells.® Degeneration, the casting off of loose cells into the 
tubular lumen, vacuolation of cells, giant cell formation, combined to remove 
essentially all cells of the seminiferous tubules with the exception of the Sertoli 
elements, within a period of two weeks. The testes became smaller, owing to 
shrinkage of the tubules, and the interstitial cells apparently were greatly in¬ 
creased in numbers, but actually were only concentrated into smaller areas. 
Such testicles never again returned to a spermatogenetic function as long as 
they remained in the abdomen. If they were replaced in the scrotum, wbilB 
residual spermatogonia yet remained, they would re-establish complete spermato- 
genetic function. Some important relation existed between the testicle and 
scrotum. This was further emphasized by the transplantation of testis tissue 
on the inside of the scrotum and the development of spermatozoa within the 
graft, the first report of spermatozoon production in a mammalian testis graft. 

Our studies on vasoligation also gave unexpected results. With rats, rabbitS; 
guinea pigs and sheep seminiferous tubule degeneration did not follow ligation 
of the ductus deferens, nor did compensatory hypertrophy of the interstitia 
cells occur® These results were at variance with essentially all current reports 
from European laboratories. 


* Steinach, E.: Verjungung durch experitnentelle Neubelebung der alterndcn Pubertats 

druse. Arch. f. Entw.-Mech., 46: 557-618,1920. , j nr j ct nrW5 n viea- to 

‘ Sand, K.: Vasoligature (epididymectomy) employed ad Mod- Steinach „:-3 

restitution in cases of senium and other states (impotency, depression). Acta O t 
Scandinavica, 65:3S7-426, 1922, ..t An-if 34: 

® Moore, C. R.: Testicular reactions in experimental crj-ptorcbidism. Am. J. •> 

^'^^7~Moore^,“c, R. and Oslund, R.: E.xperiments on the sheep tcstis-crj-ptorchidisin, vasec- 
iomy and scrotal insulation. Amer. J. Physio!,, 67: 595-607, 34. 317-330, 

»Moore, C. R. and Quick, TV. J.; Vasectomy rn the rabbit. Am. J. Anat., 34. , 

1924. 



ekpeeimentai. 


c^Ti.D r FJs OK EEPBODTiCnTE STSXEII 


501 


Some of the observations forced attention to the question of the influence of 
the scrotum on spermatogen^%. Why did an adult testis of a ^ea tha^ 
had been removed from the scrotum and confined _m_ the abdomen vath afl 
nen-es blood vessels, and ductus deferens intact, begin immediate degeneration 
and never recover while confined in that locality? Why did testis grafts produce 
spermatozoa when they were attached to the inside walls of the scrotum, but 
fjuled to do so in any other locaHty? Experiments were carri^ out that eliminated 
all su^estions, but one, that appeared to ofler a plausible ^lanation. The 
remaining hypothetical cause for the r^onses could posibly rest on some 
difference in the temperatures that exist in the abdomen and in the scroti^ 
This line of thought received, some encouragement from a short theoretical 
paper by Crew® who postulated some such posable explanation for the asper- 
matic testicle located in the abdomen. 

An investigation of this possibility involved the use of several procedures. 
It was learned that a single treatment of a guinea pig by submerging the scrotum 
in water of a temperature of 6C to 7C above the normal body temperature, 
for a period of 10 minutes, caused marked degeneration of the spermatogenetic 
tissue within a period of a few days. Exposures of the scrotum to heat waves 
from an electric hot plate, light bulb or from diathermy currents applied by 
electrodes in contact with two sides of the scrotum, or the direct submergence 
of the testicle through a low abdominal incision in warmed saline solution, all 
induced extenmve degeneration and loss of spermatogenetic tissues. It was 
evident, therefore, that a slight excess of temperature above that normal for 
the body was highly injurious to the testicle.^'* 

Provided the conception that a difference in temperature between the ab¬ 
domen and the scrotum was valid, one should be able to demonstrate it. Follow¬ 
ing considerable delay in obtaining aid in thermocouple determinations, two 
small local areas on the ventral abdomen were anesthetized and two ordinary 
lOOC laboratory thermometers were inserted, the bulb of one being retained 
amid the abdominal liscera and the other passed through the inguinal pgTtgl 
into the scrotum alongside the testis. It became evident at once that in un¬ 
anaesthetized rats, rabbits and guinea pigs observed at room temperatures, the 
scrotal temperatures were from 2C to 4C lower than those in the abdomen 
at the same moment; observed at lower than room temperature there was even 
a greater difference.*' Thus two points were clearly in favor of a scrotal regula¬ 
tion of temperatures about the testes: a) testes were peculiarly susceptible to 
temperatures higher than those normal for the body, b) normal scrotal tem¬ 
peratures were actually lower than those in the abdomen at the same moment. 
The latter finding was very soon confirmed on human patients on the operating 
table by German obsen-ers.*= One final and presumably conclusive experiment 

perfecay’des^nded teslisTj^? condition oi the im- 

ecrotnm?l4.^j. degeneration: The lonction of the 

j'. llbh ■ ^ ^ tempemtnre regulator for the testis, 
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could be arraaged to determine the correctness of the implication of a heat 
regulatory function of the scrotum. 

The test involved the utilization of large mature rams in which the testicles 
are permanently confined in the scrotum, and the latter is sufficiently pendent 
to permit of insulation. The scrotum was loosely encased in a fairly thick layer 
of Woolen batting, carefully, but loosely sewed to fit snugly but without binding. 
Coverings of waterproofed materials, and a suspensory over the back and hips 
left the scrotal coverings dry, loosely fitting, and well supported to avoid bind¬ 
ing. Histological examination of testicles removed from the scrotum two and 
one-half months after the application of the insulation revealed that aU semi¬ 
niferous tubules in the organ were in stages pf degeneration. The germinal 
epithelium was in process of disintegration; fragmented and isolated cells were 
free in the lumen of the tubules, or the tubules were totally empty e.\'cept for 
the Sertoli elements, Multinucleate giant cells, that usually characterize in¬ 
voluting or degenerating tubules, were numerous. Such an animal, under these 
conditions, therefore, had sterilized itself by its own body heat because of the 
abolishment of the thermo-regulatory function of the scrotum through insula¬ 
tion.^ 




Corrolaries, and proofs of other type, confirm this thermo-regulatory function 
of the scrotum. Severe febrile states in man are known to be accompanied by 
azospermia.’^' In Australia it was shown that rams held at sea level during 
the beat of summer experience loss of spermatogenetic function if running at 
large in the open, but those confined within a shed, the temperature of which 
was kept lower than outside temperatures, continued to produce spermatozoa.” 
Philifps and McKenzie'® applied scrotal insulation to rams trained to mount a 
dummy and ejaculate. An examination of the seminal discharge each week 
showed normal spermatozoa prior to application of the scrotal coverings, a 
loss of sperm from the discharge a few weeks after its application, and a gradual 
return to a normal seminal discharge a few weeks after removal of the insula¬ 
tion. 


The recognition of a thermo-regulatory function of the scrotum, a necessity 
for the production of mature germ cells, thus explained many of our previous 
findings. Testis grafts in mammals carry spermatogenesis to the final stage of 
spermatozoon formation only when located in an environment below that or 
normal body temperature, such as on the scrotal walls, or in the anterior chambj 
of the eye,''' Crj^ptorchid testes, naturally occurring or artificially produced, 
lose all spermatogenetic capacity, and vasoligation causes tubular degeneration 
only when poor surgery, often involving adhesions, leaves the testis exposed to 

13 Mills, R. G.: The pathological changes in the testes in epidemic pneumonia. J. Exp. 
Med., 30: 505-529, 1919. . 

1* MacLeod, John and Hotchkiss, R. S.: The effect of hyperpyrexia upon spermatozoa 
counts in man. Endocrinol., 28: 7S0-784, 1941. ~ diopo 

“Gunn, R. M. C. and Sanders, R. N.: Seminal changes averting fcrUUty in snecp. 
Council for Scientific and Industrial Research, Commonwealth of Australia, liu 

^^“PhUiips, R. W. and McKenzie. F. F.: The thermo-regulatory function and mechanism 

of the scrotum. Research Bulletin 217, Missouri Agricultural Expenment Stat , 

11 Turner, C. D.: Intra-ocular homotransplantation of prepuberal testes 
Am. J. Anat., 63: 101-159, 1938. 
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the higher abdominal temperatures. Application of diathermy to the testis 
quickly destroys the spermatogenetic tissues. Recovery of spermatogenetic 
function foUows in aU such conditions, where corrections are made, provided 
degeneration has not already removed the residual spermatogonia. 

The scrotum is well adapted to serve a thermo-regulatory function becai^e 
of its special characters. The skin is unusually thin; it is w'ell provided with 
sudoriporous glands; there is little or no subcutaneous fat or connective tissue; 
and it is well known that the cremasteric muscle varies in its degree of contrac¬ 
tion or relaxation in relation to the temperature. 

Thus these collective and varied experiences enabled us for the first time to 
assign to the scrotum a definite function. The basic information permitted an 
understanding of many aspects of importance in the normal function of the 
testis, especially as it related to the production of germ cells. 


TESTIS HORMONE INDICATORS; INFLUENCE OF SEX HORMONES 


About 1920, a great deal of general interest in the endocrine function of the 
testis was stimulated by the unsubstantiated claims of Steinach and of V oronoff, 
but real advances in our knowledge of these problems awaited the successful 
extraction of the hormone, which in turn required proper methods of detection 
to follow any activity that might be present in extracts. It had been known 
since 1849, when Berthold castrated roosters, that the condition of the comb 
depended upon testis hormone. In mammals, however, no tests for the detection 
of hormones from the testis within reasonably short working periods had been 
developed. Our further pursuit of the problem of the effect of temperature on 
germ cells (spermatozoan) after their formation, unexpectedly introduced one 
workable procedure, applicable to the guinea pig, that was called the spermato¬ 
zoon motility test; it was the first hormone indicator method apphed to the 
mammal for testing extracts for the presence of hormone. 

It was found that spermatozoa in the cauda epididymis, so isolated that 
additional sperm could not enter, would remain alive and retain their capacity 
for motility for periods up to more than 60 days, provided hormone was being 
secreted into the animal body by at least one testis. Without testis hormone 
secretion this capacity for motility wns retained for less than 30 days.** 

The discovery of this hormone detection method occurred just at the time 
when McGee« had been able to prepare extracts from bull testes that exerted 
a comb-growth stimulation when injected into capons. We were able to show 
that the same impure extracts of bull testes that stimulated comb-growth, in¬ 
creased the length of time that spermatozoa in an isolated epididymis of'the 
guinea pig retained their capacity for motility.^ This finding gave increased 
assurance that the impure extracts of bull testes actually contained the active 
male hormone. This encouragement led, through a combined and joint study 


m' im'"’ and the testis hormone. J. Exp. Zool., 60; 455- 
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could be arranged to determine the correctness of the implication of a heat 
regulatory function of the scrotum. 

The test involved the utilization of large mature rams in which the testicles 
are permanently confined in the scrotmn, and the latter is sufficiently pendent 
to permit of insulation. The scrotiun was loosely encased in a fairly thick layer 
of woolen batting, carefully, but loosely sewed to fit snugly but without binding. 
Coverings of waterproofed materials, and a suspensory over the back and hips 
left the scrotal coverings dry, loosely fitting, and well supported to avoid bind¬ 
ing. Histological examination of testicles removed from the scrotum two and 
one-half months after the application of the insulation revealed that all semi¬ 
niferous tubules in the organ were in stages pf degeneration. The germinal 
epithelium was in process of disintegration; fragmented and isolated cells were 
free in the lumen of the tubules, or the tubules were totally empty except for 
the Sertoli elements. Multinucleate giant cells, that usually characterize in¬ 
voluting or degenerating tubules, were numerous. Such an animal, under t ese 
conditions, therefore, had sterilized itself by its own body heat because of the 
abolishment of the thermo-regulatory function of the scrotum through insula- 


Corrolaries, and proofs of other ty^ie, confirm this thermo-regulatory functio 
of the scrotum. Severe febrile states in man are known to be accompanieu oy 
azospermia.‘3 -14 jn Australia it was shown that rams held at sea level dun g 
the heat of summer experience loss of spermatogenetic function if running 
large in the open, but those confined within a shed, the temperature 0 M 
was kept lower than outside temperatures, contmued to produce ' 

PhiUips and McKenzie*® applied scrotal insulation to rams trained to 
dummy and ejaculate. An examination of the seminal discharp each jeex 
showed normal spermatozoa prior to application of the scrotal covenngs, 
loss of sperm from the discharge a few weeks after its application a S 
return to a normal seminal discharge a few weeks after removal 


The recognition of a thermo-regulatory function of the ^^um, ^ 
for the production of mature germ ceUs, thus explained ma y 
endings. Testis grafts in mammals carry spermatogenesis t - 

spermatozoon formation only when located m 

normal body temperature, such as on the scrotal wal s, or produced, 

of the eye.*^ C^torchid testes, naturally occurring or f ^ P^ 

lose all spermatogenetic capacity, and vasoligation ^ ° to 

only when poor surgeiy, often involving adhesions, leaves the t„stis exp 

R. G.: The pathological changes in the testes in epidemic pneumonia. • - 

Med., 30: 505-529, 1919. _ , ,,. -p c . The effect of h 3 T)erpyrexia upon sperma ozo 

MacLeod, John and Hotchkiss, R. f.: /Ue eneci oi 

counts in man. Endocrinol., 28: 780-784, 1941. changes affecting fertili^ 

» Gunn, R. M. C. and Sanders, ^ ^"A ^o^onSh of Australia, Bulletin Ao- 
Council for Scientific and Industrial Research, Commomveai 

» phuiips. R. W. and McKenzie, F. F : The .t\""?°J®S“^fEx-peSnrsr^^ 

Am. J. Anat., 63: 101-159, 1938. 



ESPEBIMENTiL StGDIES OX REPHODtJCnVB STHTE5I 


503 


the Mgher abdominal temperatures. Application of diathermy to the teste 
quickly destroj-s the spermatogenetic tissues. Recovery of spe^togenetic 
function follows in all such conditions, where corrections are ^de, provided 
degeneration has not already removed the readual spermatogonia, ^ 

The scrotum is well adapted to serve a thermo-regidatorj' function becai^e 
of its special characters. The skin is unusually thin; it is well provided with 
sudoriporous glands; there is little or no subcutaneous fat or connective tissue; 
and it is well known that the cremasteric muscle varies in its degree of contrac¬ 
tion or relaxation in relation to the temperature. 

Thus these collective and varied experiences enabled us for the first time to 
assign to the scrotum a definite function. The basic information permitted an 
understanding of many aspects of importance in the normal function of the 
testis, especiaiiy as it related to the production of germ cells. 


TE3TIS HOSIXQXE EvDIC-VTOES: DCFLtrEXCE OF SEX HOEilOXES 


About 1920, a great deal of general interest in the eidocrine function of the 
testis was stimulated by the unsubstantiated claims of Steinach and of Voronoff, 
but real advances in our knowledge of these problems awaited the successful 
extraction of the hormone, which in turn required proper methods of detection 
to follow any activitj' that might be present in extracts. It had been known 
since 1849, when Berthold castrated roosters, that the condition of the comb 
depended upon testis hormone. In mammals, however, no tests for the detection 
of hormones from the testis within reasonably short working periods had been 
developed. Our further pursuit of the problem of the effect of temperature on 
germ cells (spennatozoan) after their formation, unexpected!}'’ introduced one 
workable procedure, applicable to the guinea pig, that was called the giermato- 
zoon motility test; it was the first hormone indicator method appli^ to the 
mammal for testing extracts for the presence of hormone. 

It was found that spermatozoa in the cauda epididjinis, so isolated that 
additional sperm could not enter, would remain alive and retain their capacity 
for motilit}' for periods up to more than 60 days, proidded hormone was being 
secreted into the animal body by at least one testis. Without testis hormone 
secretion this capacity for motility was retained for less than 30 days.^ 

The discover}- of tins hormone detection method occurred just 'at the time 
when McGee» bad been able to prepare extracts from bull testes that exerted 
a comb-growth stimulation when injected into capons. We were able to show 
that the same impure ex-tracts of bull testes that stimulated comb-growth, in¬ 
erted the length of time that spermatozoa in an isolated epididvmis of the 
guinea pig retained^ their capacity for motility.” This finding gave increased 
assurance that the impure extracts of bull testes actually contained the active 
male hormone. This encouragement led, through a combined and joint study 


t&t” activity and the testis bonnone. J. Exp. Zool, 50; 455- 

Proc.^ln?n ^ testicle in capons, 

testes e.xtracts of buU 



504 


CARL R. MOORE 


with members of the biochemical group, to investigations that might provide 
better and more quickly applicable tests on mammals for hormones secreted by 
the testis. With the aid of a number of eager and effective colleagues some 
five or six separate hormone indicators were developed that applied to rats and 
guinea pigs. These involved the provoking of seminal discharges in the guinea 
pig as a result of stimulating the head with an electric current,^’ and the histology 
or cytology of different accessory reproductive organs of rats.“'"^ Definite cyto- 
logical changes in secretory cells of the seminal vesicles of the rat were found to 
follow castration within a period of 4 days. 

The perfection of extraction methods by the biochemists for male hormone, 
from both fresh testis tissue and from male urine,its chemical analysis^ and 
ultimate s 3 rQthesis,^® * coupled with dependable test methods, permitte t e 
study of conditions under which the testis secreted its hormone and some o 
the effects the hormone exerted in the reproductive life of mammals m general 


and man in particular. , , 

It is a truism that all advances in our knowledge of the organism depend o 
large extent upon the utilization of stepping stones contributed by earlier 
investigations. In this respect advances in our knowledge of the male hormo 
were aided tremendously by information gained through studies on “e 
hormone, and especially from studies on the gonadotrophic activity of the pi 
itary gland. The work of Smith^->-and Smith and Engle^^ 
strated the absolute dependence of the gonads upon 
their structural and functional welfare. These advances, made by o , 
utilized in many ways in coimection with our studies on t e e ec 
hormone preparations in the animal body. 

« Moore, C. R. and Gallagher, T. F : Se^nal-vesicle and prostat^fun^^^^^^^^ as a tea «- 
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Our utilization of the potent, but impure, extracts of bull testes, prepared by 
the biochemists, reTealed some of the effects of male hormone mjections into 
both normal and castrate laboratory animals; these effects were later sub¬ 
stantiated when the pure chemical hormones were available for use. The ac¬ 
cessory reproductive organs (prostate gland, Cowper’s gland, seminal vesicles, 
ductus deferens, etc.) which exhibited rapid involution, and loss pf secretory 
capacity following castration, were completely repaired by testis extracts and 
returned to the normal secretory condition whether castration had been carried 
out in prepuberal ages or in adult life. Treatment of normal males of prepuberal, 
or postpuberal, ages either hastened the secretory development of the accessopr, 
or target organs, or stimulated markedly the increase in organ size, and intensity 
of secretion. That male hormones could not be regarded as stimulating to the 
entire reproductive ^stem was quickly shown by the injurious effects upon the 
testicle. The effects, particularly conspicuous during the phase of rapid growth 
and attainment of spermatogenesis, included the disruption of tubules and the 
sloughing of the cells of the spermatogenetic tissues, and a reduction in size of 
the testicle from one-third to one-half the fresh weight of the testicle of un¬ 
treated controls. 

Female hormones when injected into normal males likewise caused marked 
degeneration and reduction in size of the testicles, but unlike the stimulating 
effects of male hormone on accessory organs, female hormones caused the rapid 
loss of secretory functions in these structures; the prostate and Oowper’s glands, 
and seminal vesicles were converted into a castrate condition as readily and 
effectively as by removal of testes. It may be recalled that Steinach and Lip- 
schutz had long contended for an antagonistic action between hormones from 
the two sexes. The demonstration, however, that female hormones were injurious 
to the ovary as well as to the testis, and that male hormone induced testicular 


injury of a similar character to that induced by female sex hormones, required 
a modification in the interpretation of hormone effects within the organism. 
Male and female hormones could be mixed in the same solution in physiological 
dosages without the nullification of the effects of either. Our experiments showed 
further than injurious effects of daily estrogen dosages in guinea pigs were 
avoided by the occasional implantation of fresh pituitaiy tissue along with the 
estrogen treatment.®* ■ 

I ^-Thus it gradually became apparent that the injurious effects of hormones 
on the gonads was an indirect effect that involved the activity of the pituitary 
gland. Secretions from the pituitary are required for both the gametogenetic 
and endocrine function of the gonads, and at the same time the production and 
release of these pituitary secretions are held in check as the titre of gonadal 
secretions m the blood stream is increased; neither gonads nor pituitary cany 
on a maxunum function under normal conditions and the reciprocal influences 


for's«Tsea^cb!-iondr^'^p" 29 '^^^ antagonism. Proo. 2nd Intemat. Congress 

botUcrEona^dsandhf/o?hy^i?,i)t&LarinTon^ 

Am. J. Anat., BO: 13-71, 1932. ^ P’^oblem of ses hormone antagonism. 
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involved constitute one of the controlling mechanisms of the living organism 
(see Moore and Price®^). These functional interactions involving gonadal ac¬ 
tivity, target organ response, and pituitary function constitute the basic premises 
of the Huggins’ treatment for prostatic carcinoma. Special conditions are like¬ 
wise involved in the regulation of the cyclic natme of reproduction whether on 
an annual or shorter term intermittent cycle basis. It may be mentioned in pass¬ 
ing that the reciprocal action phenomena exhibited by the gonads and pituitary 
as a regulating mechanism likewise apply to other endocrine regulations. This 
follow's for regulation of thyroid secretions, adrenal activities, and to some 
extent at least for parathyroid function. In general it will be found that the 
introduction of an endocrine secretion into the body will result in an injury and 
involution of the organ W'hich produces the product. 

THE PROBLEM OP EMBRYONIC SEX HORMONES 

The original direction of our interests to the freemartin problem was left 
dangling farther back in this discourse but during the progress of these side 
investigations additional attention was given to that'study. Attempts to produce 
a freemartin included, among others, the injection of impure male hormone 
extracts into embryos, or into pregnant mothers, and later the use of pure 
chemical hormones when these became available. Up to the present time, how¬ 
ever, no one of the many investigators in this field has suceeeded in duplicating 
the freemartin condition that was produced for us originally in one of nature's 
own experiments. A more detailed account of the various approaches employed 
in attempts to produce freemartin conditions in all the different classes of verte¬ 
brates has been presented elsewhere.^® 

It is sufficient to state for this occasion that the utilization of the se-xually 
undifferentiated pouch young of the American opossum for treatments with 
sex hormones during their sexual differentiation in the marsupial pouch have 
led me to question the correctness of the freemartin hypothesis. Direct treat¬ 
ment of the developing young during sexual differentiation, rather than the 
indirect treatment by way of the pregnant mother, has produced modifications 
in its sexual differentiation, but on the w'hole these have not been of the character 
expected from the hypothesis. The results suggest that we may be forced to 
seek other explanations for the freemartin, and for normal sexual differentiation, 
different from those that prevailed 34 years ago. The freemartin condition is 
still an unsettled problem but in the pursuit of attempts to understand it, our 
attention, as I have suggested, has been diverted from time to time to problems 
that arose secondarily. The original problem of the basic controls of 
differentiation is still much in the forefront and, indeed, is a subject that wit ^ 
a w'eek will have the attention of an international group in Paris. It is hop 
that these previous failures to accomplish the original intent to produce free 
martin conditions by experiment, and to gain an understanding of the forces 
involved in sexual differentiation, may have at least yielded a few worthw i c 
by'-products. 

Moore, C. R.: Embryonic sex hormones and sexual differentiation. Springfield. Cbsrl 
C. Thomas, 1947. 
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WRITING A jMEDICAL PAPER: WHY AND HOW 
MILEY B. "WESSON 

The purpose of this article is to encourage young phj'sicians to nrrite medicd 
papers and to rmte them rreU. It is directed primarily to the man rvho vmtes his 
own papers. Many English physicians, when they begin to study medicme have 
had the advantage of a sound literary background, while manj- less-blest Amen- 
can phj'sicians find difficulty in organizing their ideas and presenting them in 
intelligible form. A large lucrative practice does not mean that one can write a 
good paper; and neither do knowledge and intelligence suffice to make a good 
writer. Three pertinent questions arise: Why write a paper? What about? and 
How? 

When a man starts to practice he is likely to have free time. Hugh H. Young 
taught that the only wa 3 ^ a neophjde can force himself to studj' is to prepare 
a paper. This is one good motive for writing a medical paper: it proiddes a 
stimulus to study. 

The highest purpose in publishing a scientific article is, of course, the sharing 
of worthwhile information. Incumbent on eveiy physician who discovers scien¬ 
tific facts, who sees new relationships of old ideas or data, who has carefully 
studied a given subject, given it thought, who has the broad point of rdew and 
wide avperience in his field, who has completed a productive research project, is 
the responsibility of passing on his knowledge to others who may find use for 
it. This dissemination of knowledge is essential to medical progress. 

Also, the onlj’’ way a doctor can ethically advertise, aside from appearing on 
medical programs, is by publishing good medical papers, or paper's of popular 
interest. If jmu do not agree, look in a California ne'tvspaper that is on a medical 
school “clip sheet” list, or the current issues of Time and Newsweek. 

What are you going to write about? Original observations should be published. 
An unusual case report is a sufficient nucleus for a paper. When a careful analy¬ 
sis of pertinent data in the literature is added, a worthwhile offering develops. 
A good paper based on a single case report will attract attention, whereas a 
"big” paper, even though it has hidden away in it an original procedure, -will be 
passed over by the reriewer; anj-thing published without a title which -will be 
listed in the Quarterly Cumulative Index Medicus is buried and lost. In general, 
your clinical experience and interests will offer you adequate material. You may 
have found practical time-sardng shortcuts worth recording. Take the time to 
investigate and develop the ideas that occur to j'ou as jmu are seeing patients. 

The methods of ■writing a paper are, to a degree, indi'^'idual. Some general 
suggestions, however, may help in orgamzing the material and in making it 
suitable for publication. First, study the material j-ou have and on this basis 
formulate an orderly outline. The preliminarj’- organization and recording are 

elemcntarj- and essential; the outline used in Osier’s Praclice of Medicine is a 
good one. 

You will want to read as extensively as possible. The simplest procedure is to 
vie'-.'"caUrMaV”! Action,{.Wrican Uroloeical .Association, Yosemite 
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start with the Quarterly Cumulative Index Medicus, the Surgeon General’s Inda 
Catalog, and the subject index of the Journal of Urology, These will givej'ouB 
start, and the reference lists of the articles indexed there will curry you on. 
These lists should not be considered to be aU-inclusive. For recent articles not 
covered therein, the tables of contents of the current journals offer the only 
solution. If you claim a review of the literature, it will probably be necessary to 
read or scan hundreds of articles. In most instances it is necessary to use only 
those articles wdth relevant information. An iconoclastic attitude in revievsing 
the literature is important. 

While you have the journals at hand, list the complete information to be 
used as a reference. A card system is probably the most practical. This may save 
you hours in the library running down the same article a second time. Record 
the author’s name, the complete title, the journal, the volume, inclusive pages, 
month and year. It is neither wise nor honest to refer to the original article if you 
have used an abstract, indirect quotation or translation. As you make notes 
from these articles clearly indicate the source. 

With this material—the information you wish to present and the outline—be¬ 
gin the first draft. The mark of a great writer is to say tmcommon things in com¬ 
mon ways. Sir William Osier, although his short intelligible papers in simple 
English do not show'- the signs of effort, often rewrote his papers six or eight times 
in longhand before they were typed for the first time. Sir Clifford Allbutt thou^t 
it reasonable to go over a paper about nine times. Tolstoy said, “I cannot xmder- 
stand how anyone can write without rewriting evejything over and over again, 
and Mark Twain added, "The difference between the right word and the almost 
right word is the difference between lightning and the lightning bug.” Eliminate 
ruthlessly all irrelevancies, no matter how interesting. Save them for another 
time. Emulate Flaubert, who said, ‘T have just suppressed phrases which cost 
me the entire work of many days.” 

A simple clear presentation is a worthwhile accomplishment. Dr. William H. 
Welch told his classes that almost all of the great discoveries in medicine were 
reported in articles of less than 3,000 words, ten or twelve typewntten pag®^i 
double-spaced. (There is a growing tendency to prepare two papers, one to 
publish and the other, a 10 minute paper, to read. In the latter, dry^ facts are 
eliminated and statements that will hold the auditors’ attention substituted.) 

However, accuracy and clarity should not be sacrificed in an attempt to 
achieve brevity. You owe your reader a complete explanation. Short sentences 
are easier to understand than long ones. 

The title is important. It must be descriptive and as brief as possible, hear 
in mind that the words you choose will be used by indexers. If the nouns are 
w^eli chosen the paper will be listed in the Quarterly Cumulative Index Medunts 

imder three or four headings. , 

The introduction should state clearly the nature, content and scope o 
material which follow-s. Touch the keymote, indicate what may be expected. 

The summary should give the salient features as concisely as possib e. c- 
are frequently^ used verbatim by abstracters. Because of the large voume o 
medical literature, most readers, after a glance at the title and author s name, 
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turn to tlie summaxy. K it gives promise of something interestmg they will read 

the article. j 

Conclusions are general statements of truths established m the paper, and are 

not warranted unless the paper is conclusive. Conclusion in this sense does not 

refer simply to the end of the paper. 

The e-vact title, the introduction and summary are often wntten after the 

paper is otherwise finished. _ ■ j • 

The great faults of medical writing are verbosity, lack of clarity and paucify 
of worthwhile information. Limit the historical discussion to not more than half 
a page when possible. In case reports (identified by the hospital or office file num¬ 
bers)’ use only pertinent facts. If a report is interesting and correspondingly long, 
give an epitome in the first line and at the end add a short paragraph as a 
summary, so that the reader will not skip the report in its entirety. If there are a 
number of similar case reports, group the extra ones in a single paragraph. 

To urge medical school graduates to review the simple rules of grammar may 
seem absurd, but reading “finished” manuscripts for 88 years leaves no alterna¬ 
tive. The TniniTmim reference books as to style are Webster’s New International 
Dictionary, The American Illustrated Medical Dictionary, the Secretary’s Hand¬ 
book, and Words into Type. 

Do not repeat the same sentence structure nor begin every sentence with 
there are. Rather use repetition as an aid to emphasize. Since few exact 
synonyms e.xist it is well to be aware of the subtle shades of meaning before 
using words interchangeably. 

Every sentence should have a subject and a predicate, and the use of nouns 
and adjectives as verbs is merely medical jargon. Cases do not hemorrhage, 
nor are they x-rayed, cystoscoped, or operated. As deplorably as the word case 
is misused for patient, is theory for guess, surmise, impression, opinion or idea, and 
speculation for notion or view. 

The needless repetition of I should be avoided, but the use of the naked 
I is no longer considered immodest. It is sometimes less awkward and more 
honest to use it than to refer to oneself as the author. If the antecedent of 
ice is clearly indicated and maintained throughout the paper, it is a useful 
pronoun, but if the antecedents include mankind in general, the people of the 
United States, all phy^sicians, the members of this specialty, and I, the author, 
the reader has a right to be confused and annoyed. 

The purpose of the tense of verbs is to express time relationships. Change 
tense in the course of a sentence or a paragraph only when necessary. Experi¬ 
mental facts and case reports should be given in the past tense. Discussion of 
results may be m both past and present tense, and accepted truths should be 
stated in present tense. 


It IS permissible to occasionally split an infinitive if clearness, smoothness or 
force would otherwse be lost. To forbid the ending of a sentence with a prepo- 
siUm IS pedantic. Better a smooth clear forceful sentence than an awkward one. 
The relative pronouns who, which and Oiat are frequently misused. Who refers 

or to persons, animals 
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Whom is often misused for who because the writer fails to realize that the 
relative pronoun is the subject of the following verb, not the object of the pr^ 
ceding preposition or verb; the whole relative clause may be the subject. 

Remember Professor Nuttall’s warning to watch your (hats, ands, huts, whiles, 
and sinces; they multiply like bacteria. 

Abbreviations and contractions are merely forms of shorthand and most of 
them are undesirable in published longhand; e.g., i.e., and viz., for instance, 
should be written out. Contractions for names of diseases and methods should 
not be used. 

A sentence should never begin with a figure. Otherwise the tendency is toward 
using figures rather than spelling out numbers. Some publishers prefer to spell 
out those that can be expressed in one or two words. 

Spell out the name of the month in full, and use figures for the days, omitting 
d, th, st; for example, October 12, 1950. The number of the year should bo writ¬ 
ten in full: 1897, not ’97; 1897-8 is preferable to either 1897-1898 or 1897-98. 

Never capitalize chemicals, drugs and anatomical parts, except of course, at 
the beginning of sentences, irrespective of whether they are brand names or de¬ 
rived from proper nouns; wth few exceptions this holds for diseases. Follow 
Bergey’s Manual of Determinative Bacteriology for the names of micro-organisms. 

Punctuate to clarify sentence structure, and to avoid ambiguity. Commas are 
used to prevent misreading. Use a comma before and, or or in a series as “biologyi 
chemistry, or physics.” Put a comma before a complete statement introduced by 
and, but, for, or, nor or neither. Commas may supplant and, but, or as, while a 
semicolon may take the place of therefore. However, a semicolon or a period 
should be used if the statements are long or complicated. 

Place a period or semicolon, never a comma, before a complete statement 
introduced by however, yet, still, nevertheless, therefore, so hence, moj cover, further, 
accordingly, besides, also, thus, then, indeed, and otherwise. 

The colon may be said to replace that is, or for example. The first word after a 
colon is often capitalized when it begins a complete passage or a sentence. 
The combination of a semicolon or colon and a dash is obsolete. 

When closing quotation marks fall alongside a comma or a period, set the 
comma or period inside the quotation. But if the comma or period is not part o 
the quotation, place it outside the quotation marks. 

Denote excerpts by enclosing them in quotation marks. An excerpt of more 
than one paragraph should have open quotation marks before each paragrap 
and closing quotation marks at the end of the last paragraph. A quotation 
within a quotation should be enclosed in single quotation marks. If the quotation 
begins in the middle of a sentence, the fact is sufficiently indicated by 
the first word with a small letter. Omissions from a quotation must be indicat 
by three full stops or periods separated by spaces (...)• . 

Illustrations, tables and charts should save, not repeat, a thousand wor s 
text. Every illustration should have a purpose; it is not inserted for its beau y, 
it must earn its place. Simple appropriate legends should accompany illus ra 
tions. These should be typed together on a separate sheet of paper, because c 
photograph goes to the photo-engraver and the legend to the printer, a es 
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and charts should also be submitted on separate sheets, not m the te^. On the 
back of each print should be marked with light pencil—the fi^re n^ber top, 
and the name of the author. Arrows should be small. Use only India ink for pen 

skctciios 

Color reproductions are expensive. Kodachrome or other transparency co^s 
are about 50 per cent higher than an original drawing. If the colors on the 
transparency are thin, the price is even higher. The cost of an average color 
plate may easily equal the cost of a good second-hand automobile. 

X-ray film copies should be shiny prints, 5 by 7 inch negativ^. Indicate where 
film may be cropped, but leave the localizing landmarks. For instance, a kidney 
picture should show the pelvic brim, twelfth rib and part of the vertebral column. 
To emphasize the pyelogram and avoid retouching, make a rough diagram on 
tissue paper of the proposed print, and with a wax or skin pencil, blot out all of 
the areas not needing emphasis; superimpose and photograph through this. If 
the film is thin use a red skin (wax) pencil; if it is medium thick, use black. Red 


holds back more light than black. Then, overexpose and underdevelop to make 
less contrast. Pathological specimens should be photographed with a ruler to 
show size. Be sure that the ruler carries no advertising. 

If, during the preparatory note-taking, references are properly recorded, com¬ 
piling the bibliography will be simple. The name of the journal must be abbrem- 
ated according to the style of the Quarterly Cumulative Index Medicue (a booklet 
listing these has been prepared for the Journal of Urology). There are different 
correct methods of preparing bibliographies. The Waverly Press, which prints 
over 103 journals, recommends the following style: 

“Jones, J. R. and Smith, P. T.: Q Fever in the Arctic Areas. Am. J. Hyg., 
44: 6-22, 1946.” 


When the author’s name is given in the text, some prefer footnote references, 
but if the reference list is arranged in alphabetical order the information wanted 
can be easily found. A bibliography should rarel}’’ e.xceed one page; hence, if a 
complete survey of the literature is made, key articles should be used that list 
many articles. However, if a quotation is used, the article must be listed in the 
bibliography. Text books rarely belong in a bibliography. Although many titles 
indicate little, the title is of value because it reflects the nature and scope of the 
article. To one who has encountered inaccurate references and spent hours trying 
to find nonexistent articles in nonexistent journals, there is little need to re-em¬ 
phasize that accuracy is important. 


When you have completed what you consider a satisfactory draft of your 
masterpiece, lay it aside for at least two weeks. During the interim, think about 
what you have written. It may be worthwhile to ask one of your associates to 
check through it quickly to see that your meaning is clear. Then, read the paper 
again and you may be surprised to find what a miserable, verbose article it is. 
Begin again. Transfer the sentences that are out of place and that you want to 
keep and place them where they belong (a pair of shears and paper of pins are 

invaluable) Smooth out the rough spots and rewrite the paper around them, and 
then again lay it aside. ’ 

Do not wait to make revisions on the galley proof. To delete a ten-letter word 
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from the first line of a fifteen-line paragraph costs the Journal of Urology 
more than the price of a carton of cigarettes. 


StJMMAJRY 

This paper is a brief exposition of the reasons for writing a medical paper, of 
selection of suitable subjects and some suggestions for the preparation of manu¬ 
script for publication. The technique of assembling the material, preparing the 
copy, and prints of pyelograms are described, and the desirability of rewriting is 
emphasized. 

490 Post St., San Francisco 2, Calif. 
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the lower iSTEPHRON SYNDROl^IE IN CHELDREIs 

HERMAN I. RIDDELL 

Prom Ihe Dcpariment of Urology, Ckildren’s Bospiial, Los Angeles, Cahf. 

Acute renal insufficiency due to lo-sver nephron nephrosis is a clinical syn^ome 
■n-hich may be the result of numerous etiologic agents. Although the conmtion 
•was kno-wn several years before, interest -was not revived until Byvraters and 
other British -workers reported large numbers of cases resulting from crush initi^ 
during the recent war. The term “lower nephron nephrosis” was proposed only 
recently by Luck^.* In children, the syndrome may be seen follo-^g trans¬ 
fusion reactions,*'•* severe bums,*-* crushing injuries,*-*-®-®'*® poisons,* and 
sulfonamide reactions.**-**-*’ 


CUNlCAn PICTGBE 


Irrespective of the causative condition, the clinical features are similar. There 
is usually an initial period of some degree of shock. Nausea, vomiting, weakness, 
malaise and pain in the abdomen or costovertebral angles ma 5 - be noted. This 
may be followed by a slowly developing oliguria and anuria, or sudden anuria. 
Because of the severity of the manifestations of the causative condition, the 
anuria may be overlooked in the early stages. In oliguria, the urine may be grossly 
bloody or emokj' in color, -with marked acidity, and a feed specific gramty of 
about 1.010. There is usually proteinuria, and the urine contains pigmented and 
cellular casts. After there is complete renal shutdo-wn, there may be a moderate 
degree of h 3 'pertension; nonprotein nitrogen levels rise; edema may become 
apparent; acidosis develops; and terminally there may be pulmonary edema. In 
some cases, particularly those of crash injuries and burns, a high serum potas- 


Read at annual meeting, VTestem Section, American Urological Association, Yoseroite 
Valley, Calif., May 11,19M. 

‘ B\-svatere, E. G. L.; Ischemic muscle necrosis. J. A. M. A., 124; 1103-1109, 1944. 
s Luck<5, B.: Lower nephron nephrosis. Military Surg., 99: 371-395, 1946. 

» Burwell, E. L., Kinney, T. D. and Finch, C. A.; Renal damage ioUovdng intravascular 
hemolysis. New Eng. J. >Ied., 237:657-664, 1947. 

* DeNavasquer, S. J.; The excretion of hemoglobm, with special reference to “trans¬ 
fusion kidney. J. Path. & Bad., 61:413-425,1940, 

_ ‘ Goodpasture, IV. E., Levenson, S. M., et al.: Clinical and pathologic stndv of kidney 

m patients vnth thermal burns. Surg., Gjmec. & Obst., 82:652-670,1946. 

T \ ,?*£'■******' renal lesions in extensive cutaneous burns. 

U. A- .M. A*, loi: s3G, 19-si. 

I , ; *^***®^ syndrome: Post-traumatic anuria. J. A. M. A., 

-100—541, iysi. * 

»Da-iSdson, C. S. et al.: Jfedical shock. Ne-w Eng. J. Med., 234:279-253,1946. 

17- 4^^°?'i 57 ■■ “®“°£*°^‘**'***® nephrosis in traumatic shock. Am. J, Clin- Path., 

Jr’olff'/T S; f:: SSMliffiSI*’"'”®' *>■ =■• *■=1»« *<■ f*-!- 

and renal failure in acute 

Ibu97-KS; 1943? *®-***WinE black water fever. Trans. Roy. Soc. Trop. Med. & S , 

J. recovery following renal decapsulation. 

of rena?&g^' tVsuTfoniJiie wSoMdf 

513 



514 


HERMAN I. RIDDELL 


sium level may be found.*’The critical period is from the seventh to the four¬ 
teenth day. When diuresis occurs, it may result in depletion of body water, 
sodium, and chlorides. The mortality rate is high; the survival rate varies between 
10 and 30 per cent. As far as is known, those who survive do not e.\'perience 
residual disturbances in renal function.® 

Luck4,® Mallory® and others®- ** have described the pathological picture. 
Grossly, the kidney is large and swollen, and the cortex is pale; the medulla is 
dark colored. Essentially, the histologic picture is that of selective destruction 
and necrosis of the epithelial lining of the distal convoluted tubules and the as¬ 
cending limb of the loop of Henle. Little or no change is noted in the glomeruli. 
Some of the distal convoluted tubules may show deposits of heme pigments. 
Interstitial edema, and perivascular and interstitial lymphocytic infiltration are 
prominent. Re-epithelialization occurs within two weeks of onset. 


PATHOGENESIS 

Most writers agree that the pathogenesis of the renal lesion is due to ischemia, 
resulting from renal vasoconstriction occurring in early shock.*’ ®’ *^’ It is knovra 
that renal vasoconstriction is one of the body’s most important mechanisiM or 
maintaining circulating blood volume to combat shock. The Trueta ^ s un ^ 
may explain this.*®-®” The kidney is capable of withstanding complete isc emi 
for 30 minutes without damage, but if prolonged to two or three hours, the tu u- 
lar epithelium suffers severe damage.®*-®® Renal failure persisting after reco\e 

from shock, is due to renal damage. . 

There is disagreement as to the mechanism for development of the an ■ 
Some writers believe that heme compounds precipitated in the dista u u 
mechanically block urine excretion. It is thought that as the pH of t eg ^ 
filtrate falls and the tubules concentrate the filtrate, hematin is V 

The deposited pigments may increase tubular damage.*® Luck4 and P 
are of the opinion that the lower tubular portions of the nephron, as **/ 
ischemia, become essentially parchment-like insofar as selectivity o ^ea 
is concerned. As a result, the glomerular filtrate passes down the tubules 
Martin, H. E., Wertman, L. W., Simonson, D. G. and Mehl, J. W.: Clinical potassiu 

natu. of altered renal function in lower 

and complications of hemoglobinuria, etc. New J* f' a M A 134: 42^29, 19^'* 
irMoon, V. H.: Renal deficiency associated "’*/^ int’Med., 28; 701'722, 

IS Van Slyke, D. D.: The effects of shock on the kidney. Ann. in 

’°»'Truela. J., Barklay, A. E., et al.: Sludiea 0 / tbe Banal Circulation. Oxford! BlacM 

““SdS:’w® E., Sloan, B. D. md Scott, W. W.r "Truol." ranol vascular ah..*- • 

B. A. and Hillar, A,: D.r.ti.n of ra.al iachanria r.,.l»d 

■■'lfSS:i4“anliS5S^ 

glomerular and tubular function. Am. J. P^’siok, 152.5^ fStudies of hemoglobinemia and 

Clin. Investigation, 20: 177-187, 1941. 
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diffuses unaltered back into the circulation, so that there is almost complete 
reabsorption of glomerular filtrate. That which is not reabsorbed is passed as 
minute amounts of urine noth approximately the same specific graiuty 
as glomerular filtrate or 1.010. Azotemia occurs gradually, as a result of tubular 
reabsorption of glomerular filtrate and increased body protein catabolism initi¬ 
ated by the causative injury. 


TREATMENT 


Treatment is based on the pathologic physiology of the syndrome. Since the 
renal lesion is reversible and self-limited, the logical approach is to maintain 
fluid and electrolyte balance during the interval of time when the nephrori is 
not functioning as an excretory unit. Therapy should be aimed at compensation 
of fluid and electrolyte loss, sparing catabolism of protein, and prevention of 
ingestion of protein. In the acute syndromes in which no previous renal damage 
is present, increasing levels of blood nitrogen are not cause for concern. These 
patients do not die of uremia. They die of disorganization of the fluid and elec¬ 
trolyte balance between the cellular and intercellular spaces. As suggested by 
Muirhead,=^ Pratt,and Kugel,^® treatment should be adjusted to the three 
phases of the syndrome: 1) renal ischemia, 2) renal impairment, and 3) diuresis. 
As soon as oliguria or anuria is recognized, blood determinations of nonprotein 
nitrogen, chloride, carbon dioxide combining power, and serum potassium should 
be obtained. Appropriate fluids and electrolytes may then be given to correct 
any inequities. Fluids are regulated to make up for insensible losses by perspira¬ 
tion, through the bowel, and through nasogastric suction or vomitus. In infants 
this amounts to from 30 to 60 cc per kilogram per 24 hours, and even less in 
older children.'* Glucose is given in each intravenous infusion to spare protein 
catabolism and no proteins are given by mouth or parenterally. In the diuretic 
phase, tubular failure to reabsorb threshold substances from the glomerular 
filtrate may precipitate a severe hypochloremia. During this phase, adequate 
fluids and electrolytes must be given to avoid dehydration and hjqjochloremia. 
Hypopotassemia must be watched for and treated if it occurs. In children who 
have had no preidous renal disease, such procedures as renal decapsulation,’^' 
removal of metabolites by such methods as the artificial kidney,® peritoneal*® or 
intestinal lavage” are not indicated until after 10 to 14 days of anuria. In most 
cases, with proper conservative measures, diuresis will occur between 7 and 14 
da 3 ''S without such drastic aids. 

The following cases of lower nephron nephrosis resulting from transfusion 


J. 137:^13^1382 ^94^’ insufficiency with recovery. 

“ Pratt, E. L.: Treatment of anuria. Am. J. Dis. Child., 76:14-25,194S. 

57 M ^1 ’ ' ■ ^’’'“^eenient of acute toxic nephrosis. Am. J. Med., 3: 188-205 1947 
„ Aheshouso, B. S.: Renal decapsulation. J. Urol., 63: 27-84, 1945. ’ 

Mcd., 23 'l^l- 2 ^M 945 ^"“ increased intrarenal pressure. Ann. Int. 

To "'■bficial kidney. J. Mt. Sinai Hosp., 14:71-79,1947. 

Ann. Sur^., mf il-lTs" wt 

withprSlsm’I'Umhf 697 g 07 -: 9 W^^ treatment of uremia associated 
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reaction and sulfonamide reaction were successfully managed by a consemtive 
regimen of fluid and electroljfle managements. 


CASE EEP0RX3 


Case 1 (R, M. No. 30447), A 10 year old girl was admitted to the ChildreD’s 
Hospital in July 1949. Her mother had noticed an abdominal mass 1 week 
previously. Physical findings and pyelographic emdence pointed to a diagnosis 
of Wilms’ tumor. On the afternoon of the second hospital day, a transperitonea! 
nephrectomy was done. The operation was without incident; her sj'stolic blood 
pressure was maintained between 110 and 130 mm. of mercur}'^. She received 
350 cc citrated whole blood during the procedure and this was followed bj a 
constant, slow, intravenous infusion of 5 per cent glucose in water. On the night 
of the operation the temperature rose to 104.2F and oliguna was noted. 0 } 
175 cc urine was excreted during the first 48 hours. The urine was smokj m 
color, contained albumin grade 4 and had a specific gravity of 1.010. Anuna 
followed this short oliguric phase and lower nephron nephrosis or reflex anuna 
was suspected. On the day following operation, the plasma chloride content va- 
530 mg. per cent and the next day, without significant change in the chlondb 
the nonprotein nitrogen was 134 mg. per cent. On the third postoperative a), 
it was discovered that the blood given by transfusion at the time o opera i 
was incompatible due to mislabeled blood used in cross matching. , 

the true diagnosis became apparent, a regimen was set up in w c ® . 

were limited to replacement of losses through the skin, bowel, and . 

suction. The latter was required to control vomiting. Electrolytes were pv 
the parenteral fluids in amounts to maintain near normal leve s, an e 
were detennined by daily plasma chloride and carbon dioxide combmmg P 
determinations. The nonprotein nitrogen graduaUy rose to a level o 6^ 
per cent, but edema was minimal. Parenteral amino acids f 

glucose was given in each intravenous infusion to spare catabolism 
protein and minimize the release of potassium into the circula mg 
The anuria and severe oliguria persisted for 9 days, at the end 
diuresis developed. During this phase, care was ta 'en o pre guction 

and hypochloremia. The patient’s condition ™Proved ® ^ tein diet 

was discontinued, and oral intake of fluids and food ^ 

was used during this phase. A transfusion of citrate w 

ing the third week and deep x-ray therapy was started, f V pa* 

given.) The nonprotein nitrogen level approached norma ^ 
tient was discharged on the twenty-first level 3 

up has revealed no evidence of metastasis. The no p patient 

months after operation was 34 mg. per cent. The hospital cour 

is showm in figure 1. . v jq ^la. His- 

The pathologist reported that the tumor measured ^0 by j^i^^ey. 

tologically, the tumor was an adenomyosarcoma with “vasm the 

Case (V. L. No. 13164). A 20 month old female infan^^ d bacteriuria. 
Children’s Hospital in March 1948, because of recurrent pyuria an 
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Culture of tlie catheterized urine resulted in growth of beta hemolytic _^repto- 
coccus. The infant weighed 10.4 Idlograms. Sulfamerazme (2 gm. daily) was 
given. On the fifth day, after receiving a total of 8.5 gm., hematoa developed 
and sulfonamide crystals were found in the urine on microscopic exammation. 
The sulfamerazine was stopped. At this time the blood sulfonamide level was 
14 mg. per cent. Anuria developed the next day and lasted for 36 hours. With 
the anuria, vomiting occurred and lethargy was marked. The nonprotein nitrogen 



Fig. 1. Case 1. Note relative stability of chloride and carbon dioidde combining power 
evels. 



level rose to 144 mg. per cent. Consenmtive management was carried out and 
fluids were restricted to basic maintenance needs. Recovery was prompt and 
uncomplicated. No wei^t was gained during the period of oliguria and anuria; 
no edema was noted, and there was no elevation of the blood pressure. Within 3 
days after onset of diuresis, the nonprotein nitrogen level had fallen to 82 mg. 
per cent and 4 days later it was 39 mg. per cent. On subsequent \risits to the 
dime, unnalyses were uithin normal limits. The nonprotein nitrogen level was 
33 mg. per cent 14 months later. The hospital course is shown in figure 2. 
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COMMENT 

In the past, the high mortality rate in cases of lower nephron nephrosis 
been due largely to a lack of appreciation of the pathologic physiology pres 
These patients were literally drowned in their own fluids in an ill-advised attei 
to “dilute toxins” or force diuresis. Most of the pathological reports of f 
cases mention massive pulmonary and generalized edema.^ - 2 - ® The kidney 
these cases are physiologically unable to excrete urine until regeneration of 
tubular epithelium has occurred. Likewise, it seems illogical to use measi 
such as renal decapsulation when the edema of the kidney can be more rea( 
controlled by proper management of the fluid and electrolyte intake. In tfc 
cases that have been reported as responding to decapsulation, the operation 
been done at a time when tubular epithelial regeneration was about compl 
so that the diuresis probably was due to the latter rather than to the decapsi 
tion. The use of various methods of extrarenal dialysis for removal of ws 
products in the blood have no place in the treatment of this syndrome in child 
with no previous renal lesion until 10 to 14 days have elapsed. One exception 
this rule may be an anuria due to a crushing injury in cases in which blood stuc 
reveal a mounting serum potassium level. Removal of potassium by dialj 
may help to prevent potassium intoxication and death. Mortality rates in Ioa 
nephron S3mdromes \vill drop precipitously when the principles of conservat 
management are properly understood and applied. 

SUMMARY 

The precipitating factors, clinical picture, blood chemistry aspects, and patl 
logical histology of lower nephron nephrosis are briefly reviewed. 

Evidence from the literature suggests that death in cases of this syndrome £ 
not due to uremia, but rather to a disorganization of the fluid and electroli 
balance. 

The reversibility of the renal lesion is stressed and treatment, based on t 
premise that recovery will occur if fluid and electrolyte balance are maintain 
on a conservative basis until regenerative changes occur in the damaged tubul 
epithelium, is outlined. 

Radical measures such as decapsulation and extrarenal dialysis are not i 
dicated in cases of children with no preidous renal lesion, until the anuria ha. 
persisted longer than ten to fourteen days. 

Two illustrative cases of the lower nephron nephrosis syndrome with recovei 

in children are presented. 

727 W. Seventh St., Los Angeles 17, Calif. 
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Synersistic gansvcne is a condition wliicli is encoimtcred ratlier infiequentR 
by the general singeon. but apparently very- rarely indeed by the lU'ologist: 
only 2 cases have been reported following m-ological procedui-es. Both of these 
developed as comphcations following suprapubic prostatectomy. The pm-pose of 
this communication is to present the first reported case of s:vTiergistic gangrene 
following operation on the kidney. Although this condition occurs infrequently, 
the spectacular benefits following early diagnosis and proper treatment compel 
one to bear this process in mind should severe woimd infection occur. The prog¬ 
ressive nature of this disease makes early operative intervention mandatory, 
and failure to recognize the condition may result in extensive tissue necrosis 
and death of the patient. Therefore a brief presentation of the salient features 
of this pathological process seems justified. 

Of the 112 cases of progressive synergistic gangrene collected from the litera¬ 
ture by Leonard, one followed a prostatectomy (Dodd): and of the others 46 
developed after appendectomy, 36 after thoracotomy, 36 after operation for 
miscellaneous visceral conditions, and 27 after surgical attack on various parietal 
lesions, Bassow subsequently described another case which developed after pros¬ 
tatectomy. Thus a total of 2 cases, of some 113 reported, has occiuTed following 
urological operations. 

This condition was first recognized as a clinical entity by Cullen and Cliristo- 
pher in 1924. Brewer and Meleney in 1926 pointed out that the pathological 
process results from a sj-mbiosis of hemohnic Staphylococcus aureus present in 
the hair follicles nith a nonliemohtic anaerobic microaerophilic streptococcus 
found in the intestinal tract and in certain peritoneal e.xudates. In 1936 WiUard 
reported that when staphylococci and streptococci were isolated from a case of 
sj-ncrgistic gangrene and separate inocula of these organisms were made subcu¬ 
taneously into guinea pigs, the development of small localized abscesses resulted. 
The combination of these pathogens, however, using half the dose of each, pro¬ 
duced a large spreading ulcer of the skin and e.arly death of the animal. In this 
way Willard confirmed Meleney's findings. 


Melcney described the early lesions of chronie progressive postoperative 
synergistic bacterial g,angrene as follows: 

“It usually begins to appear about the end of the first or second week after 
operation, cither a.<. an infection of the whole wound or as a localized induration 
about retention sutures. At first the wound becomes red. swollen, and tender. 
\\ itlun the next few days the wound margins or the stitch holes develop a car- 
bt,nculo.d .ndurated appearance. The center of actiritv becomes putplidt'in 
color. „l.,Io ,1,0 „,.,or zone ,„ko.. „„ o brilliom rcl .im. The . bole rogiLLdm” 

Scciioa, .\mpric..m Urological .\=soci.o,ion, Voremite 
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exquisitely tender. This symptom is an outstanding feature of the disease. Within a 
few daj^s the purplish areas become frankly gangrenous. The color of the dead 
skin changes to a dirty greyish-broum and the surface is dull, like suede leather.” 

The appearance of the lesion as described above, with the advancing zone of 
erjdhema and accompanied by excruciating pain along the gangrenous edge of 
the ulceration, is characteristic. The patient is mentally depressed. Septic tem¬ 
perature and chills are absent, however, unless other complications are present. 
The usual aerobic cultures are not sufficient to confirm the diagnosis; anaerobic 
cultures from the erj^hematous zone are necessary. 

Meleney classifies tliis condition as a chronic gangrene. It must be differenti¬ 
ated from the following: 1) The chronic undennining ulcer caused bj" an anaerobic 
nonhemolytic streptococcus, which produces a moderately painful lesion with 
liquefaction of subcutaneous fat, but no gangrene. 2) Fusospirochetal gangrene, 
a fulminating process which spreads rvidel}’- and penetrates deeply to destroy 
even bone. This condition almost always follows a human bite which has im¬ 
planted in the tissues a mixture of organisms, including anaerobic non-hemolytic 
streptococci, fusiform bacilli, and spirochetes. 3) Gangrenous amoebic infection 
of the wound, which may follow incision and drainage of an amoebic liver ab¬ 
scess. In this condition there is frequentlj'^ a histoiy of amoebic dysentery and 
amoebae ma}’’ be found in the exudate and in the stools. 4) Chronic gangrenous 
impetigo, which is usuallj" caused by hemolytic streptococci and staphylococci. 
The lesions of this disease begin as vesicles, but there is progression througii 
pustular and gangrenous stages to eventual coalescence. 5) Miscellaneous acute 
gangrenes due to hemoljdic streptococci, gas-forming bacilli, or gangrenous 
eiysipelas. 

Treatment of progressive sjmergistic gangrene bj" wide excision, using cautery 
or scalpel, should be carried out as soon as the diagnosis is made. The excision 
must extend well be 3 mnd the red zone of advance which contains the anerobic 
organisms. Some surgeons believe that if this is done the remainder of the treat¬ 
ment is of little importance, though activated zinc peroxide paste may be applied. 
Dodd has pointed out the ineffectiveness of many forms of treatment formerly 
used, such as vaccines, maggots, germicidal pastes and liquids, secondary sutur¬ 
ing, and sulfonamides. 

CASE REPORT 

S. W., (647-1563), a 39 j-ear old white man, was admitted to the Seaside 
Memorial Hospital on June 24, 1947, complaining of pain in the right flank, 
chills, fever, and night sweats of 1 week’s duration. In December 1946, and m 
Januaiy 1947, he graduall}^ developed anorexia, and lost about 20 pounds in 
weight. A month later he noticed epigastric and right hj'pochondriai pain. All 
studies were negative save for radiographic evidence of a spastic duodenum. Rest 
and a diet were prescribed, and tliis regimen resulted in an improvement, of short 
duration, in his gastric sj’mptoms. However, he soon began to lose more weight 
and a daily temperature elevation occuiTcd. Three week-s prior to admission he 
noted moderate, gradually increasing pain in the right flank which was accen- 
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tuated b}' palpation of this area. The patient had ahvays been veiy active, and 
in good health until the onset of this illness. He had had no previous operations 
or serious illnesses. There vas no histoiy of genito-urinaiy disturbance of anj^ 
kind. He had not been in the aimed service, but had travelled as a ship’s radio 
operator to Panama and South America from the age of 15 to 21 j'ears. He had 
spent about 2 months at the age of 18 in Honduras. He gave no histoiy of dj^sen- 
teiy. There ivas no familj’’ histoiy of cancer or tubercidosis. 

Phj’sical examination revealed an American male of 39 years, of salloiv com¬ 
plexion, weighing about 145 pounds, who was apprehensive but fairlj^ comfort¬ 
able. The heart’rate was 90, blood pressure 138/80, respirations 20, and tempera¬ 
ture 100.4F. There was tenderness over the right kidnej’^; the liver edge was not 
palpable. The remainder of the phj'sical examination was noimal. 

Urinatysis showed a specific graidty of 1.012, pH 5.5; no albumin or sugar was 
present. On microscopic examination of the sediment onlj^ a rare leukocj'te was 
seen, and there were no red blood cells. The hemoglobin was 12.6 gm. per 100 
cc; the red blood cell count was 3,500,000; the white blood cell count was 16,550. 
Differential cell count revealed that 71 per cent were poljmorphonuclears, of 
which 11 were stab forms and 60 were segmented; 27 per cent were Ijmphocjdes, 
and 2 per cent were monocjdes. Blood Wasseimann and Kahn tests were nega¬ 
tive. 

An excretoiy urogram showed the right kidnej’^ to be larger than the left, the 
enlargement being in the horizontal rather than the vertical plane. Onl 3 ' the 
inferior calj'ces showed an}-- diodrast concentration. The ureter was of noimal 
contour and the psoas muscle shadows were sharplj- defined. The spine was 
straight. In the upright idew there was descent of both kidnej'^s, with no abnormal 
mobility and no trapping of the dj'e. The impression obtained from study of these 
x-raj's was that of an intracapsular mass. 

At cystoscopy, indigo caimine appeared in good concentration from the left 
ureter in 5 minutes and from the right in 7 minutes. The bladder was normal 
Catheters passed up to the renal pelves without obstniction. Retrogi'ade pvelo- 
grams confiimed the impression given by the excretory urograms that an intra¬ 
capsular mass was present. Based on the clinical studies and the .\-ray findings' 
a diagnosis of cortical abscess of the right kidney was made. ' ^ ’ 


Although immediate operation was advised, the patient elected to continue 
the course of penicillin therapy which had been instituted on admission Pron-rec;« 
was not sati-sfactoiy sepsis continued, and the patient finally cons;nted to ope ! 
at ion on his eighth hospital day. A cortical abscess of the rio-ht kidnev i^ . 
o cm. in diamcicr, nnd Icoatccl in ,l,c cenicr of tl.o ante, ™ ^ 

„n.l nl,on, 2 ennee,. of ihiok yclloiv |,„s were ev,c«e< n , I 7’ 

,|,e kidney »-„» no, and /rtv;;' 

rnbirer ini.c an.i a Penroae drain. Ti.e rfonnC r™ X^'i 

chromic catgut siitiiie.s reinforced with 'cvcral vetmi r ' " tnmteiiupted 

.Meal a,re. Ti,e „a,ient lolc.nied the prLXiX . n" "’I"™ 

his room in good condition. ^ returned to 


The patient received .''tipportive 


therap\' following 


operation, and on the third 


524 


■WALTER F. 'WELTOX 


excision would have pre\-eiited much tissue destruction, and would ha^^e afforded 
the patient considerable comfort. Howe^'er, even if the diagnosis of gmeigistic 
gangrene had been made earlier, the end result would have been the same in this 
particular case because of the overwhelming liver infection which was present. 

smnL4RY 

The first reported case of progressive sjmergistic gangrene secondary to opera¬ 
tion upon the kidne}' is presented. Criteria for diagnosis are the excruciating 
tenderness of the wound and the clinical appeai’ance of the lesion with its ad¬ 
vancing zone of eiA'thema and the area of necrosis, in conjunction with the iso¬ 
lation of the causative organisms. The possibility of the patient’s ha'\’ing a deep 
focus of suppuration in addition to superficial gangrene, and that the combina¬ 
tion of the two ma}’ well prove fatal, should alwaj's be borne in mind. 
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AlsGIO:^IYOLlPOMA OF THE KIDNEIT 
GLENN S. MORGAN. J. V. STRAUAIFJORD and E. J. HALL 

Angiomyolipomas of the kidney' are classified among hamartomas. They 
occasionally occur in cases of tuberous sclerosis sjmdroma and are classic in¬ 
stances of dysontogenic “tumors.” They may also be encountered in the absence 
of widespread systemic anomalies and neoplasms. “Primary intrarenal lipomas 
were described by Robertson and Hand (1941),- and, on the liasis of the de¬ 
scription and photomicrographs, these are apparently the same as angiomyoli¬ 
pomas. They found 12 cases in the literature and reported 2 additional ones. 
More recently a tumor was described by Heckel and Penick' which was pre¬ 
dominantly hemangiomatous, but other tj-pes of tissue were also present and 
these tumors were considered to be of the “mixed tumor” group. Phe authors 
concluded that mixed tumors include tumors of varying tissue types, but prob¬ 
ably of similar histogenesis. 


CASE REPORT 


A widow, 70 years old, was admitted to Columbia Hospital on April 20, 
1949. Two days previously, pain had developed in the upper part of her ab¬ 
domen and the succeeding two days she had not felt well and had •vomited. 
On the day of admission the patient had severe abdominal pain and chills. 

For many years she had had attacks of pain in the upper part of the abdomen, 
which were considered due to gallbladder disease, although she had been told 
that she did not have gallstones. In 1930, she had undergone an abdominal 
operation the reason for which she did not know. On the basis of the informa¬ 
tion and the findings, however, we considered that i1 was an appendectom}’ and 
uterine suspension. She had also had a low-grade chronic arthritis that was 
not incapacitating. 

When the patient was examined on admission, .she appeared to be well nour¬ 
ished. Her temperature was 102? and her blood pressure, 140 mm. of mercuiT 
.systolic and 70 mm. diastolic. Pronounced tenderness over the gallbladder 
region and marked rectus muscle spasm were present. The urine was normal 
except for an occasional erj'throeyte and leukocyte. The hemoglobin was 8 gm. 
per 100 ml. and erj'throcytes 3,000.000 per cubic millimeter. 

riic patient s condition improved in the next 2 weeks and the tenderness 
subsided. 1 he hemoglobin arose to 13 gm. and the erythrocyte count to 4,,o00,000. 
A hard mass was palpable in the upper right abdominal quadrant, rather more 
lateral than the gallbladder. X-ray studies revealed that the gallbladder was 
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excision would have prevented much tissue destruction, and would ha^^e afforded 
the patient considerable comfort. However, even if the diagnosis of sjmergistic 
gangrene had been made earlier, the end result would have been the same in this 
particular case because of the oveiwhelming liver infection which was present. 

SUM1\LA.RY 

The first reported case of progressive sjmergistic gangrene secondaiy to opera¬ 
tion upon the kidne 5 ’’ is presented. Criteria for diagnosis are the e.\cniciating 
tendei’ness of the 'svound and the clinical appearance of the lesion with its ad¬ 
vancing zone of erythema and the area of necrosis, in conjunction with the iso¬ 
lation of the causative organisms. The possibility of the patient’s having a deep 
focus of suppuration in addition to supei'ficial gangrene, and that the combina¬ 
tion of the two maj^ well prove fatal, should alwa 3 's be borne in mind. 
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the renal parenchjma is unchanged, except in the immediate vicinity of the 

apparent thrombus. , 

•‘On further section, in the fat containing the hollowed-out areas, is a whitish, 
solid, very soft mass measuring 4 cm. in diameter. Tliis blends with tlie fat and 
v-ith the hemorrhage. Another section 1 cm. from the margin of tlie deep crater 
in the kidney surface revealed a yellowish white mass, continuous with the 
ragged and dark tissues comprising the margin of the crater and e.xtending 
omward into the renal parencht-ma, almost intermpting it. but leaving a sharp 
line of demarcation between it and the persistent parenchyma. The pelvis is 
not involved. The impression is that the soft mass in the kidney and that in the 
fat are continuous, of the same nature and neoplastic. 

••^licroscopic examination (fig. 1); Sections from the mass in the crater on 
the surface of the kidney reveal a thrombus of recent origin, attached at one 
point to the wall of an artert- of muscular tj-pe. This artery contains a wide 
rupture. There is intimal sclerosis with slight calcification. Around the vessel 
and often attached to if are many elongated cells, apparently smooth muscle, 
at times hung between adult fat cells. They also surround the goodly number 
of smaller and ven- thick-walled vessels of uncertain tj'pe lying near the arteiu'. 
Some of the fat cells are of adult tjTie, others have central nuclei and finely 
vacuolated c^.-toplasm, as in fetal or developing fat. The apparent smooth muscle 
cells often extend outward from the vessels in a peritheliomatous fashion. 
Blood pigment is present near the ruptured artery. Sections stained for fat 
disclose some adipose cells of adult tt-pe; the adult cells fail to stain for fat. 
There is slight chronic interstitial inflammation in the compressed kidnet- 
adjacent to the mass. Diagnosis: Angiomt'olipoma of the right kidney, destrov- 
ing a segment of the organ and extending into the surrounding fat; aneun'sm of 
a renal arterj' noth thorabosis, rupture and extensive hemorrhage into peri¬ 
renal fat; slight, focal, chronic pyelonephritis.” 

In the case just described, one wonders whether the tumor is merely a hamar¬ 
toma or a true new grouth consisting in the main of smooth muscle' and adult 
fat. Favoring the latter diagnosis are: 1) the interruption of a segment of the 
kidney, destroj-ing it completely. 2) extension of the cells bevond the limits 
of the kidney into the surrounding fat, and 3) the great cellularity of parts of 
the mas.?, the most prolific cells appearing to he smooth muscle. 

SOniART 

A rare tj-pe of tumor of the kidney, angiomyolipoma, ndth a case report, 
has been discussed, stressing the diagnostic difficulties encountered both uhvri- 
cal and pathological. ' ■■ 

IGo Jerome Si., Astoria, Ore. 
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not functionrag and that, except for pylorospasm, the gastro-intestinal tract 
was normal. Urography showed that the ‘deft renal shadow is normal in size, 
shape and position. There is enlargement of the midportion and lower pole of 
the right kidney. Prompt excretion occurs from both kidnej^s. Calj'ces, pelvis 
and ureter on the left are normal. The right renal pelvis and mid and lower 
calyces are deformed and displaced by a mass in the lower pole. There is no 
obstruction of the ureters.” 

After consideration of the clinical and roentgenographic findings, a right 
clampless nephrectomy was performed on May 12, 1949 through a right trans- 



Fig. 1. X-2405-49. Photomicrograph of representative area of renal angiom 3 mliporna 
Adipose tissue cells appear as clear, rounded or ovoid spaces. More cellular portions consist 
niainb^ of angio-endothelium in solid sheets, occasionalb' opening up to form capillaries. 
Smooth muscle is not identifiable at this magnification. Elongated, clear spaces at and near 
left border are blood vessels. 

verse abdominal incision. The kidney was of unusual shape and size. It had 
the appearance of two organs connected by an isthmus, one part appearing 
to consist of a tumor with an aberrant blood supply. It was necessary to tie 
two large arteries and three 4"eins. The patient’s contmlescence was uneventful 
and when she was examined a year later she was in good health. 

The pathological report on the surgical specimen read as follows: “The kidney 
stripped of its capsule measured 12 by 6 by 4 cm. On one side is a hollowed-out 
area 2.5 cm. in diameter, containing blackish scaly material. The .surrounding 
renal tissue is torn and ragged. The clot, adherent to the kidne 3 ' tissue, lies 
fairl}^ close to the pelvis, but does not communicate with it. Attached to the 
kidnej" is a whitish membrane and some fat in which there are evidence of 
diffuse hemorrhage and large cavities filled with hemorrhagic material. Grossly', 
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the renal parenchyma is unchanged, except in the immediate vicinity of the 

apparent thrombus. _ i i 

“On further section, in the fat containing the hollowed-out areas, is a rvhitish, 
solid, very soft mass measuring 4 cm. in diameter. This blends with the fat and 
with the hemorrhage. Another section 1 cm. from the margin of the deep ciatei 
in the kidney surface revealed a yellowish white mass, continuous with the 
ragged and dark tissues comprising the maigin of the ciatei and extending 
outward into the renal parenchyma, almost interrupting it, but leaving a sharp 
line of demarcation between it and the persistent parenchyma. The peh'is is 
not involved. The impression is that the soft mass in the kidney and that in the 
fat are continuous, of the same nature and neoplastic. 

“Microscopic examination (fig. 1); Sections from the mass in the crater on 
the surface of the kidney reveal a thrombus of recent origin, attached at one 
point to the wall of an artery of muscular type. This artery contains a wide 
rupture. There is intimal sclerosis with slight calcification. Around the vessel 
and often attached to it are many elongated cells, apparently smooth muscle, 
at times Ijdng between adult fat cells. They also surround the goodly number 
of smaller and very thick-walled vessels of uncertain type lying near the artery. 
Some of the fat cells are of adult type, others have central nuclei and finelj’' 
vacuolated cytoplasm, as in fetal or developing fat. The apparent smooth muscle 
cells often extend outward from the vessels in a peritheliomatous fashion. 
Blood pigment is present near the ruptured artery. Sections stained for fat 
disclose some adipose cells of adult type; the adult cells fail to stain for fat. 
There is slight chronic interstitial inflammation in the compressed kidney 
adjacent to the mass. Diagnosis; Angiomyolipoma of the right kidnej^ destroy¬ 
ing a segment of the organ and extending into the surrounding fat; aneutysm of 
a renal artery with thombosis, impture and extensive hemorrhage into peri¬ 
renal fat; slight, focal, chronic pyelonephritis.” 

In the case just described, one wonders whether the tumor is merely a hamar¬ 
toma or a true new growth consisting in the main of smooth muscle and adult 
fat. Favoring the latter diagnosis are: 1) the interruption of a segment of the 
kidney, destroying it completely, 2) extension of the cells beyond the limits 
of the kidney into the surrounding fat, and 3) the great cellularity of parts of 
the mass, the most prolific cells appearing to be smooth muscle. 




A rare type of tumor of the kidnej% angiomyolipoma, with a case repor 
has been discussed, stressing the diagnostic difficulties encountered both phvsi 
cal and pathological. i 
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BILATERAL LEUKOPLAKIA OF THE RENAL PELVIS 

FEDOR L. SENGER, JOHN J. BOTTONE and JAJMES H. KELLEHER 

From the Department of Urology, The Long Island College Hospital, 

Long Island College of Medicine, Brooklyn, N. Y. 

Leukoplakia of the uilnaiy tract is probab]}'’ more prevalent than a survey of 
the literature would indicate. Leukoplakia of the renal pelvis, however, while 
not so prevalent as that of the urinaiy bladder, is seen more frequentl}’' than 
leukoplakia of the ui’eter. Kutzmann, in 1929, collected 67 cases from the lit¬ 
erature, and Patch, in a remew of 152 cases of leukoplakia of the urinary' tract, 
found it to be present in the renal pelvis and calj^ces in 36 cases, in the ureter 
in 6 cases, and in the urinaiy bladder in 110 cases. It is reasonable to assume 
that the paucity of cases presenting this lesion in the ureter is, perhaps, because 
it is not as readity demonstrated at this site by the present means at our dis¬ 
posal. 

Leukoplakia of the renal pelvis has been I’eported, among others, bj^ Beer, 
Kretschmer, Patch, Low and Coakle}’-, Armstrong et al, Hinman et al., Tajdor 
and Kutzmann. The basic patholog}" is a squamous metaplasia of the epithelium 
of the renal pelvis and calces with keratinization. There is cellular infiltration 
of ihe submucosa with vaiying amounts of edema and fibrosis, depending upon 
the duration of the infectii^e process with which it is usuallj" associated. 

The etiology of the condition is assumed to be chronic infection. Vitamin A 
deficiency, as demonstrated by Wohlbach and Howe in rats, is a theoiy which 
has been promulgated in the past; this, however, has not recei\’'ed as strong 
support from most investigators. Leukoplakia of the renal pelvis is assumed by 
most vTiters to be a pre-cancerous lesion, as is leukoplakia an 3 nvhere else in the 
bod3^ 

The S 3 Tnptoms are usuall 3 ^ those of chronic ui-inar 3 '- tract infection with or 
without renal colic, and the passage of “gritt 3 ^ flakes” in the urine. It is the 
passage of these “gritt 3 ^ flakes” in the urine which should lead one to suspect 
the diagnosis, together m’th the histoiy of chronic urinaiy infection and the 
P3mlographic findings. 

C.\SE REPORT 

E. P. (L.I.C.H.) 5556, a 47 3 ^ear old white male radio operator, was admitted 
to Ihe Long Island College Hospital on June 19, 1949, complaining of passing 
‘‘gritt 3 ' flakes” in his urine. Past histoiy revealed two previous hospital admis¬ 
sions for the same complaint. On the last admission, Februaiy 1, 1949, retrograde 
P3mlogi-ams revealed a marked, mottled appearing p3'elogram on the right side 
for which a right renal e.xploratoiy was advised and which was refused. 4 he pa¬ 
tient was then given a course of aureom 3 'cin which seemed to benefit liim some¬ 
what. Just prior to discharge from the hospital, the patient pa.ssed a rather 
copious amount of gi-itt 3 " material per urethram; this .specimen was .«ent to the 
patholog 3 ' laboratoiy for microscopic examination and reported to be "cornified 
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leukoplakia of REN'AL PEL^^fe 


epitheluim " Thepatiait badiiodergone an 

S£ia«-ss^f= 

^en-ed in'the \rmY and had been norked np wologtcalK, the reaUt ol t 
investigation disclosing a small left renal calculus which patient still had on 


admission. , ^ 

Phv'dcal examination -was essentially negative except toi 
epididi-mis. Blood pressme 134/84. The blood cliemistiy 


absence of the left 
nas ivitbin normal 
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limits. Hemoglobin 14 gm White blood cells 14,2o0. neutrophils S6, lympho- 
cj-tes 14. Kahn and Wazzini tests negatii’^e. Vrmalysis negatii-e except for mod¬ 
erate mimbers of squamous epithelial cells per Iiigh power field. Vitamin A oral 
tolerance test: fasting 15 u., 3 lu«. 65 u,. 5 hrs., 200 n., 7 hrs., 130 ti. 10 hrs. 60 n. 
Bladder and right and left kidney m-ine cultm-es revealed Staphlococcus aureus. 

Retrograde pyelograms on June 20, 1Q49 revealed mark^ mottling of the 
pelvis and calyces of the right kidney, together with beginning pyelographic 
changes of mottling in the left lenal pehis and calyces (fig. 1). The pyelographic 
findings in the right kidnet' appealed not to hav»progressed sinc^? pretdous ad¬ 
mission on Febraaiy- 1. 1949. However, the changes apparent in the left pvelo- 
gram weie not piesent on pienous admission. A diagnosis of bilateral leuko¬ 
plakia of the renal pehds with possible neoplasm on the right was made. 
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Surgical exploration of the right kidnej'^ was again advised because it was be¬ 
lieved that a neoplasm could not definitel}'’ be ruled out. A right renal explora¬ 
tory was performed on June 21, 1949. The right renal pelvis and caty ces were 
explored and the mucosa appeared thickened, glistening and wrinkled through¬ 
out but no gross evidence of neoplasm was present. 

A biopsy of the pehns was taken and a frozen section confirmed the diagnosis 
of leukoplakia. Nephrectomy was not done. The pathological diagnosis was 
“chronic pj^elitis with squamous metaplasia and hyperkeratosis” (fig. 2). 

The postoperative course was uneventful; a Ioav grade fever returned to nor¬ 
mal on the fourth postoperative day and remained there for the duration of 
the patient’s hospital sta 3 ^ The wound healed per primam and the patient was 
discharged from the hospital on the twelfth postoperative dajq Julj’' 3, 1949. 

The patient has been seen at periodic interr-als since discharge and has been 
more or less asymptomatic, except for one episode of microscopic hematuria and 



Fig. 2 


right renal colic associated with the passage of a larger than usual plaque of 
tissue. His pyuria has improved considerablj’’ and, while he still occasionally 
passes “gritty flakes” in his urine, he does so at less frequent inten’’als and in 
much smaller amounts. He has been kept empiricall 3 '’ on dail 3 ' doses of vitamin 
A, 200,000 u. at first and after 2 months this was reduced to 100,000 u. daily. 
He is also receiving an acid ash diet and urinar 3 ’’ antiseptics. The patient vas 
last seen on January 24, 1950, at which time he was feeling well and working 
ever 3 '^ da 3 ’^, and had been free of s 3 'mptoms for over a month at that time. 7 he 
general picture of the patient’.s condition, however, we know is unimpro\'ed ei'cn 
though he feels well at present. The p 3 mlographic findings remain approximate^’’ 
as the 3 ' were 6 months ago. 

SUMMARY 

A case of leukoplakia of the renal pelvis is presented. 

It is presumed that the condition is bilateral because of the histor}- and the 
P 3 'elographic changes in both renal pelves. Confirmation of the diagnosis uas 
obtained only on the right side, however. 
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Right nephrectonij' vas not done because of tlie presumed bilateralitj' of tlie 
condition. Surgical exploration was performed only to definitely exclude a right 
pelvic neoplasm. 

The “gritty flakes” passed in the urine should be examined by the pathologist 
for microscopic characteristics of leukoplakia. 

Chronic urinaiy infection, with the passage of “gritty flakes” in the urine, 
with or without renal colic and retrograde pyelographic changes consistent ndth 
this lesion, should lead one to suspect the diagnosis. 

The normal ^^tamin A curve would seem to preclude vitamin A deficiencj" as 
a cause of this condition. 

We believe the diagnosis can be made preoperativel}'. 
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URETERAL CALCULI: EXPERIENCES ILT LOOPED 
CATHETER MANAGE^'IENT 

MILO ELLIK AND (by invitation) Gaft. L. A. NEWTON (MC) U.S.N. 

From the Department of Urology, U. S. Naval Hospital, Long Beach, Calif. 

The cj'^stoscopic management of ureteral stones is a frequent and sometimes 
formidable problem. One of the ingenious detdces now being used successfully 
in extracting calculi from this location is the so-called looped catheter. This 
instrument, as modified and popularized by Ellik, is considered revolutionary 
in many urological circles. 

■vHIaving occasion to handle numerous ureteral stone cases in a large Naval 
Hospital, one of us (L. A. N.) elected to use this tj'pe of extractor for the past 
2k years. Those used were home-made and fashioned closely after the pattern 
recommended by Ellik with two minor exceptions. Less sizable wire was used 
for the filament, the caliber preferred being that of .005 inches in diameter. 
Though of less tensile strength and thereby^ contributing less rigidit}^ to the 
device, this smaller wire reduced fouling of the dual filament and gave somewhat 
smoother mechanical performance. In addition the instrument was often stif¬ 
fened b}'^ inserting an ordinarj”- ureteral catheter stylet which the lumen could 
more easity accommodate because of the reduced size of the steel wire filaments. 
This extra rigidity seemed of advantage Avhen insinuating the device past a 
particular!}'’ resistant impacted calculus, often at a high ureteral ler^el. Aleticuloiis 
inspection of and careful repairs to the device lengthened its life and notably 
enhanced performance. 

In general any size or type of cystoscope suffices for the use of this instrument 
as it is no larger than 5F at any point. The cystoscope is usuall}’^ removed before 
traction is instituted^Deliberation at all stages of the procedure has been found 
distinctly advantageous. As the key to success with such a device dwells upon 
whether it can be insinuated past the stone, every expedient necessary to accom¬ 
plish this fact should be at the command of the operator. Not the least important 
of these are deftness, tactile aptitude and patience. Progress roentgenograms 
are used hberally b}’’ some. Eoimation of and traction upon the loop continues 
to conform to previously described teclmiques.fc 

The ureteral manipulation of such an instriunent does not require anesthesia 
but urethral distress from the cystoscope is nicely avoided by unconsciousness 
or spinal block. Intradural anesthesia aids ureteral relaxation in tiying cases. In 
this study spinal anesthesia was used thirty times and pentothal sodium just 
once. Since the latter is known not to aid in rela.xation of the tract, its use is 
purel}' a favor to an apprehensive patient. In fourteen instances spinal anesthesia 
pennitted successful manipulation after urethral analgesia had failed. However, 
it should be recorded that four of seven failures under spinal anesthesia later 
responded with nothing more than urethral instillation of nietycaine. This would 

Read at annual meeting, Western Section, American Urological Association, osemite 
Valley, Calif., May 11, 1930. 
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indicate that chance and persistent endeavor play major roles. Most stones mere 
located in the lower third, but thirteen calculi were extracted from the middle 
third of the ureter and seven were attacked in the upper third. Four stones m 
this series were actually extracted from the pelvis proper and three of these 
Avithdrawn through the full length of the ureter. The fourth one was drawn into 
the upper ureter where its surgical removal was appreciably facilitated. 
v-The renal pelvis continues to be the more spacious area for closing the loop 
and from this position the device is usually withdrauTi ratlier quickly to the 
pi’eviously detennined level of the stone. This preliminaiy traction is confined 
to the pull filament—obviously to keep the loop tightly closed. The initial hang 
produced indicates contact with the calculus bj' the caudad tip of the closed 
snare. Recent experience indicates that no further traction is advisable after 
this event for the device too frequently slides past the stone without engagement. 
It is better to allow natural ureteral peristalsis the prerogative of encirclement 
and fortunately such occurs within a few hours. Formal traction is best instituted 
folloAving this physiological event. Redundant portions of the instrument may 
be taped to the abdomen, peimitting ambulation and normal micturition during 
such interim. All traction in this series was limited to the practised hands of 
trained personnel and no continuously active dei'ices were ei^er attached for 
such purpose. Force bej^ond the recommended four pounds was nei'er used and 
tivo pounds or less proved sufficient for most deliveries. The ureteral orifice ivas 
the most unyielding of all ureteral levels and greater pull was exerted at this 
point than at any other. Most deliveries occurred in twenty-four to forty-eight 
hours, but one stone yielded after seven and one-half days of traction. It was 
noted that the loop’s presence promoted good drainage of urine and practically 
ahvays eliminated colic. Previous explanations of these two helpful phenomena 
on the basis of canalizations and splinting seemed quite sound. The actual with¬ 
drawal of calculus, though not without some discomfort, was never painful beyond 
reasonable bounds.T^ 

v^ceptionally few of the cases presented febrile problems and only in these 
was chemical or antibiotic therapy instituted. In only one instance was an 
indwelling ureteral catheter inserted after extraction and in general this ivas 
not considered indicated or advisable.^ 


Table 1 


Patients with ureteral stone 

Females. 

Kegroes. 

Age group. 


104 

5 

0 

17-65 


\./<lthough a compilation of statistics resulting from this particular study points 
to comparatively brilhant results ivith the loop extractor, yet, as might be ex¬ 
pected, any such instrument manipulated in so distant, minute and fragile a 

orimctiiml to be without danger. Spotlighting those instances 

of stiuctuial injuiy, traceable to either the demce or its manipulation would 

^present the ».03t profitable pert of any snch analysis ItTStb afe 
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goal in mind that the accompanying statistics and pertinent case reports are pre¬ 
sented in some detail.-^ 

Well over half of the total number of patients had one or more ureteral calculi 
extracted by means of the loop deidce. 


Table 2 

Patients subjected to extraction . 59 

Stones extracted 

Two stones in a single ureter 1 

Stone in each ureter 1 

Stones transparent to x-iays . . . 8 (13%) 


Fort 3 "-five patients were not considered suitable for cystoscopic looped catheter 
extraction and the mode of treatment instituted was as follows; 


Table 3 

Stones passed spontaneous^^ 

Stones passed after manipulation 
Ureterolithotomies 


17 

13 

15 


Although one patient required six cj’-stoscopies, the ot^er-all average was not 
excessive. Seldom was traction required for more than two days before the stone 
was delivered and a force of two pounds or less was usuallj'^ sufficient. Uieteral 
meatotomj’^ was necessary for deliver}’- on occasion. 

Table 4 


Cystoscopies per stone 1 6 

Average extraction time 48 hrs. 

Average traction force 2 lbs. 

iMaximum traction force 4 lbs. 

^Maximum traction time 7J davs 

Ureteral meatotomies 5 


Deliveiy of extracted stones after leaving the ureter varied somewhat. Slightly 
more than half were still engaged in the loop when the instrument appeared at 
the external urinaiy or uiethral meatus. An occasional stone proved the more 
impressive when its size did not permit deliveiy from the bladder without pie- 
liminai^’^ fragmentation. An encircled stone was easier to remove surgically be¬ 
cause it was understandably more conspicuous. 

Table 5 

Ureterolithotomies \Mth loop engaged b 

Stones delivered in loop 

Stones falling into bladder 

Above stones voided 

Above stones requiring litholapaxy 

Results otlier than desirable wliich occurred in this series may be listed as 
follows; 

Table 6 

4 

Ruptured ureters g 

Surgical drainage necessary ^ 

Nephrectomy necessary ‘ j 
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CASE REPORTS 

The {ohowing four case reports are included to exemplifj' specificalh' certain 
dangers inherent to the device or its handling. All will be found to have resulted 

from a rupture of the ureter. _ ■ , , i i 

Case 1. C. L. E., a white man, aged 32, had a jagged and pointed calculus 1 

by 0.6 cm. about 21 cm. above the bladder, in the left ureter. The loop vas 
engaged under spinal anesthesia and traction applied three or four times dailj’^ 
for'"four days vith but 2 cm. progress during that period. Pain in left flank fol¬ 
lowed traction on fifth day vith temperature rising to lOlF. A ureterogram 



Fig 1. A, traction on pointed calculus caused injury to ureter. B, injury to ureter dem¬ 
onstrated by ureterogram 



Fig. 1 , C. Calculus with sharp point 

demonstrated a raptured ureter (fig. 1) and m-eterolithotomi' disclosed a 4 cm. 
longitudinal tear resulting from the knife-like point of the stone. In spite of 
surgical drainage and prolonged ureteral intubation, nephrectomy was necessarr^ 
because of stricture and pyonephrosis. 

Case i? E. I. M., a white man, aged 52, had t 3 'pical left colic without roent- 
genographic evidence of stone. However, a catheter met obstruction 22 cm un 
the left ureter. The loop extractor was used and seemed to stick in the upper 
uietei where x-ray examination demonstrated malformation of the snare with a 
distortion apparently from fouling of the dual filaments 
( g. -). Filaments were dismantled from the demce and removed without diffi- 
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culty but "tbo pEtiont cxpciicncEd. pEin in trlic left AeiiIv. A. urctcrogrErn rGycElcd 
ruptui’G with exti'EVESEtion. An indwelling ureteral cEtheter snd urinErj’' Anti¬ 
septics sufficed for uneventful recovery of pEtient. Soft, mushy, cnlcEreous 
mEteriEl was exti’Ected in the loop. 

Case S. D. F. W., e white mEn, Aged 43, liEd right colic with sufficient new 
End old history End findings to Avarrant suspicion of transparent calculus. A 



Fig. 2. A, telescoped loop resulting from traction on both filaments, caused b)' fouling 
of the wires in the catheter. B, injury to ureter demonstrated by retrograde pyelogram. 



Fig. 3. A, incompletely closed loop with long beveled tip. B, injury to ureter demon¬ 
strated by injecting skiodan through looped c.athefcr. 

looped catheter was used to explore or sweep the ureter for po«<iirle stone. The 
loop closed poorly with the tip not in contact with tlie side of the device (fig. 
3) This Avas not thought dangerous as usually ureteral tone completes elosure. 
However, traction produced rupture in ureter noted at surgical drainage to be 
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due to tip of de^•ice tearing through for 1 cm. Uneventful recoveiy after drain- 
acre with ureteral intubation. No stone ever demonstrated. 

°Case 4 . E. J. K., a white man, aged 29, had a stone 1 cm. in diameter 8 cm. 
up the left ureter. The stone was engaged in the loop at the initial attempt but 
slipped off at traction. Attempt at re-engagement several days later with stylet- 
reinforced loop extractor resulted in perforation of the ureter well below ler-el 
of the calculus (fig. 4). Perforation was shown to have been caused by a metal 
stylet which inadvertently protruded beyond the confines of the device. The 
patient recovered nonnally after surgical lithotomy. 

These cases illustrate ureteral injuiy from a variety of reasons during the use 
of the loop extractor. Basically, one-half were from malperformance of the de- 
r-ice; the others were due to faulty judgment or technique on the part of the 
operator. All could have been avoided and probably would not occur in the hands 
of an operator aware of such potentialities. 

In six instances, loop-engaged calculi were remor'ed surgically for sundry 
reasons. The presence of this device at the time of operation was consistently 
advantageous. Three of these are worthy of brief review. 



Fig. 4. Perforation of ureter below calculus from a loop catheter stiffened to the end 
with a catheter stylet. 


Case 1 . In the case previously described in which a sharp and jagged stone 
tore through the ureteral wall, surgical removal was performed with the loop 
device stiff engaged about the stone. Its presence made the area and stone more 
conspicuous and aided speedy identification. With the calculus removed, the 
derdce was withdrawn thi'ough the remainder of the ureter and retained its 
usefulness in future manipulations. 

Case 2 . H. M. B., a white man, aged 26, had a stone 1.3 cm. in diameter 
located in a very small and markedlj' intrarenal tj^pe of pehis. The stone engaged 
in the loop and moved 3 cm. down from the ureteropehuc junction into the 
upper ureter where surgical removal was considered much facilitated (fig. 5). 

The loop was withdrawn tlwough the remainder of the ureter after the calculus 
was disengaged. 

Case 3. L. A., a white man, aged 26, had one stone 1 by 1.5 cm., located 22 
cm. up the light ureter and another on the same side 1 br- .5 cm. just 2 cm 
rom the ureteral orifice. Although the lower stone seemed'ideal for e.xtraction 
uas believed that the higher one was too large and distantlv located for this 
aneiuei. The upper calculus was engaged, however, and made good progress 
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to the sacro-iliac level where it was removed surgically; both its lower position 
and loop outlined eminence were considered helpful. Interesting!}’' enough this 
loop Avas then draAA'n doAA'n the ureter to engage the loAver stone AA’hicli AA’as 
extracted Avithout benefit of surgery as aa'as originally predicted it should be. 

It is believed that the single death in this series might be indirecfclj" attributed 
to the cystoscopic management of a ureteral stone. H. 0. L., a AA'hite man aged 
51, became ill AA'ith chills, feA'^er, pain in upper left abdomen, exquisite tenderness 
OA^er left kidney region and temperature rising to lOIF. Immediate cj^stoscopy 
demonstrated a stone of the transparent Amriet}’' impacted 2 cm. up the left 
ureter. Initial catheter drainage of foul, purulent, retained urine AA’as followed 
by loop extractor remoAml of a nonopaque calculus AA'ithout incident on the 
third day. The temperature subsided after extraction only to rise sharply again 
in a feAV hours. On the fourth day fei’er and prostration continued though uretero¬ 
grams shoAA^ed no damage. On the fifth daj'^ the patient became irrational, and 
cyanotic, and expired. iVecrops}'' rei’^ealed a large infarct of the brain stem in 
addition to multiple infarcts elseiA-here. Although original urine cultures demon- 



Fig. 5. Calculus too large for loop extraction moved from a small intrarenal pelvis to 
upper ureter to facilitate surgical removal. 

strated Aerobacter aerogenes and streptom 3 min had been administered, postmor¬ 
tem blood cultures showed Bacillus proteus. In retrospect, better and more 
prolonged drainage prior to such instrumentation in the face of infection of this 
magnitude might Avell haAm retained life. 

SUALAIARA' 

The loop extractor as used in this stud}' proved to be a A'aluable device, 
capable of producing rather impressjA'cIj’' brilliant results in the majority of 
cases. It Avas quite apparent, hoAA'eA'er, that either a defectiA'e in.strumcnt or 
improper handling of the dcAUce might prove dangerous. It is hoped that a frank 
airing of such exigencies aaoII lead to not onlj' a better understanding of the 
instrument but also additional faith in its usefulness. 

CONCLUSIONS 

A critical review of this series of 104 ureteral stone problems would seem to 
indicate that the loop extractor is a A-aluable device capable of brilliant perform- 
ance^in an impressiA'ely high proportion of suitable cases, 

■wit is quite evident that such a dcA’ice is not Avithout certain dangers inherent 
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in either imperfections in the instrument or in improper handling. It is also 
exdclent that most of these dangers can be avoided. 

Prompt surgical removal should be instituted if the engaged calculus doe.s 
not make normal progress under traction or if acute sepsis develops. Presence 
of the de\'ice aids in surgical identification. 

It seems logical to assume that certain mechanical improvements to the 
instrument such as elimination of one filament and improvement in the mechanics 
of loop closure would prove highly desirable. 

117 E. Slh Si., Long Beach IS, Calif. {M.E.) 

V. S. Xaval Hospital, Philadelphia, Pa. (L..-1„V.) 

The opinions contained in this article are those of the authors, and are not 
to be constnted as official, or reflecting the \-ie\v5 of the Xa\T Department or 
the naval setaice at large. 
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GLANDULAR TUAIORS OF THE BLADDER 

WILLLUI AI. COPPRIDGE, LOUIS C. ROBERTS axd DAVID A. CULP 
From the Urological Department of Watts Hospital, Durham, N. C. 

Glandular carcinoma of the urinari-^ bladder is rare. Peacock and Corbett have 
stated that it comprises only 0.3 per cent of all neoplasms of this organ. Col. J. 
E. Asb of the Ai-mj- Institute of Pathologj^ reports that of 2,000 bladder tumors 
studied only tvo were adenocarcinoma, and one of these secreted mucus. Howard 
and Bergman, in 1064 cases, foimd 8 adenocarcinomas, two of which were of 
the mucinous tj’pe. Culver, Baker, and Larkin found two glandular carcinomas 
in their series of 531 bladder tumors but failed to state whether either was mu¬ 
cinous. Begg in 1931 collected 44 cases of tumor of the urachus that im'oh-ed 
the dome of the bladder and found 19 were colloid adenocarcinoma. Col. E. 0. 
Dart, director of the Arm}'’ Institute of Pathologj’’, in recent correspondence 
stated that “only si.x cases are found in the Bladder Tumor Registry which are 
felt to be primal'}' glandular t}’pe neoplasms arising in the dome of the bladder.” 
Doctors Mostofi and Dean are stud}nng the glandular tumors of the bladder 
registered with the Ai-my Institute of Patholog}' and state in a recent letter 
“ . . . oi'er 100 glandular tumors of the bladder are in the files of the registiy... 
and we have felt that in ei'er}’- glandular tumor of the bladder it is important 
to mle out a primary site elsewhere. We have been able to do this in a number 
of our cases and feel that there is definitely such an entity as primary adenocar¬ 
cinoma of the bladder (which, of course, is not a new discovery) and that a group 
of these tumors arise from the urachal region. In a larger number we are in the 
process of getting follow-up infoi'mation to rule out the presence of a primary' 
lesion elsewhere.” As urologist to the Stadtische Polikinik, Vienna, Austria, 
Theodor Hr}mtschak has seen only 1 case of gelatinous adenocarcinoma and 
this involved the dome of the bladder. From the wealth of material seen at tlie 
Pathologisch-Anatomisches Institute Der Universitat Wien, Prof. H. Chiari was 
able to find only 1 case of colloid adenocarcinoma. 

The majority of these tumors have been found in males, most often in the 
middle or later periods of life. The average age was 46 and the youngest on record 
was 26. Seventy-fi^'e per cent of the cases have e.xpired in less than two years, 
however, sur^■ivals of o, 7, 9, and 11 years har’e been reported. There is general 
agreement upon the importance of the urachus in the origin of these tumors. 

EMBRYOLOGY 

During embiyonal development a wedge of mesench}Tne situated between the* 
hind gut and the allantois grows caudalward dividing the pi'imitive cloaca into 
a ventral urogenital sinus and a dorsal rectum. The bladder is deri^■ed from this 
ventral urogenital sinus while the elongated ape.x of the bladder which is con¬ 
tinuous with the allantois is known as the urachus. In the fetus this structure 
is patent but in the adult the lumen becomes obliterated and the stnicture is 
then known as the middle umbilical ligament, the main function of which is to 
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support the bladder. However, Begg has stated that by thorough histological 
examination remains of the urachus can be found m two out of three umbilical 

^^^The linino- cells of the urogenital sinus adapt themselves to the specialized 
function of the bladder and are differentiated into transitional cell epithelium 
while those lining the urachus have no particular function and remain as piim- 
itive cells. This epithelium may be transformed into glandular or squamous 
epithelium, however, the entodermal influence usually predominates vith the 
production of adenomas or adenocarcinomas. 


ORIGIN 


■SNfliile most of the evidence points to the urachus as the origin of the majority 
of glandular tumors of the bladder, it seems evident that some arise in areas 
situated remotely from the bladder dome and are definitely not concerned witli 
urachal tissue. The appearance of adenocarcinoma in a structure which is gener¬ 
ally considered void of glandular tissue has led to much controversy. The fact 
that several etiological theories exist is proof enough that tlie exact origin is still 
in doubt. The various theories can be grouped into three main categories; 1) 
anatomical, 2) embiyological, and 3) metaplastic. 

The first group, the anatomical, is based on the theory that the normal blad¬ 
der contains glands. These were described by Albarran in 1892 as short, tubular 
structures situated near the trigone or vesical neck. He spoke of these as para- 
prostatic glands. Virchow and other Geiman wTiters spoke of aberrant prostatic 
glands while Aschoff considered them to be glands of the posterior urethra. 
However, not all workers agree as to the existence of these structures. Enderlen 
and Fomuggini found the mucosa of the bladder at birth to be transitional cell 
epithelium without evidence of glandular foimations. Sindoni failed to find anj' 
glands in the bladders of 11 children and 9 adults ranging to CO years of age. 
Does the normal bladder contain glands? This question still remains unan¬ 
swered, but if they are present, they could well be one site of origin of adeno¬ 
carcinoma. 


The second theoiy, the embiyological, states that these tumors arise from 
inclusions of cells from either the urachus or the cloaca. Tubular, gland-like 
structures at the fundus, in the region of the middle umbilical ligament have 
been described by Begg, Saphir and Kurland, and others. Sapliir and Kurland 
found eHdences of glands in this area in 9 out of 10 cases, and Begg collected 
19 cases of colloid carcinoma arising from urachal cell nests in the fundus. 
Therefore, it has been well established that these inclusions from the urachus 
give rise to mucinous adenocarcinoma. 

The same is not tree of the theoiy that glandular tumors arise from inclusions 
of cloacal cells. Xo definite proof exists that nests of cloacal cells can be found 
m the bladder mucosa. However, the theoiy states that the cells may persist 

m the bladder after division of the cloaca, or they are the result of a retrogres¬ 
sive metamorphosis. ° 

The third theoiy, the metaplastic, states that glandular elements arise in the 
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bladder from transitional cell epithelium following long continued cellular irrita¬ 
tion. Von Limbeck in 1887 and Yon Brunn in 1893 described gland formations 
in the bladder wall arising from buds of hyperplastic transitional epithelium 
which had been elevated into folds or papillae with the formation of large, 
branching, gland-like ciypts. As the hyperplastic tissue builds up on the surface 
the blind ends of the crypts become detached and are known as the cell nests 
of Brunn. The central portion of these epithelial nests were thought bj'^ Von 
Brunn to undergo degeneration and thus form the lumen of the glands. Under 
certain stimuli, the most conunon being infection, these glands proliferate and 
become cystic giving rise to cystitis cystica or cystitis glandularis. 

Patch and Rhea concluded that as a result of irritation and infection the 
bladder mucosa undergoes a metaplasia which results in leukoplakia, cell nests 
of Brunn, cystitis cystica, cystitis glandularis and adenocarcinoma. The}'^ con¬ 
sider all of these to be progressive changes of the same process. Some authors 
believe that cystitis cystica and cystitis glandularis arise from the subtrigonal 
glands of Albarran but the scarcity of these structures speaks against their 
being the site of origin. Karsner explained the origin of cystitis cystica as being 
a result of chronic irritation causing the cells to de-differentiate and resemble 
embryonal cells. Then, as they grow, there occurs a re-differentiation into a cell 
entirely dissimilar which bears no resemblance to the original structure. Some 
authors believe that adenocarcinoma may form from transitional cells directly 
and not pass through the stages of cystitis cystica or cystitis glandularis. Al¬ 
though this tjrpe of bladder tumor has never been obseia^ed to occur from cj^stitis 
cystica or cystitis glandularis, it has been suspected that as long as glandular 
stmctures are known to appear through metaplasia, a carcinomatous change 
in these glands is not impossible. Ewing considers cystitis cystica a forerunner 
of carcinoma. Eisendrath and Rolnick state that it is not a long step from C 3 'sti- 
tis glandularis to one of the forms of carcinoma, and Craig considers cj^stitis 
C 3 ''stica potentially malignant. 

The bulk of support for the metaplastic theoiy is derived from cases of ex- 
stroph 3 '’ of the bladder. Invariabl 3 ’’ mucus-producing glands that are similar to 
intestinal glands are found in e.xstrophic bladders. In these patients the bladder 
mucosa is under constant irritation from clothing, infection, or devices designed 
to cope with the spilling of urine and attempts to protect itself b}'^ producing 
glands that secrete a protectirm la 3 'er of mucin. Abeshouse found 21 out of 27 
cases of carcinoma in e.xstrophic bladders were adenocarcinoma. This is a much 
higher pei'centage than is found in the normal bladder. 

SYJIPTOMS 

The passing of gelatinous or mucinous material in the urine in adenocarcinoma 
is realR’' the onty S 3 TOptom that tends to differentiate it from other t 3 'pes of blad¬ 
der tumor. Silent hematuria is usualR’’ first noted. The s 3 'mptoms of urachal 
tumors are identical to other bladder tumors except that the 3 ’ occui latci in the 
course of the disease since the bladder mucosa is involved later. Often there aic 
no bladder S3'mptoms and the only finding is a mass in the suprapuinc region 
which produces suprapubic pain or tenderness. 
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DLAGNOSIS 

Cystoscopy usually reveals an ulcerating mass im^lving the bladder wall 
vliich is covered with a gelatinous material that is difficult to scrape fiom i 
surface The diagnosis is finally made by the microscopic appearance o the 
tumor tissue. In the case of urachal tumors there may or may not be i-isual eru- 
dence of the lesion in the bladder, depending upon the e.vtent of mvolvment of the 
bladder wall. Sometimes there is only an impression of a mass pressing the dome, 
v-hile in other cases papillaiy fronds or ulcerated areas are seen. Occasionally 
gelatinous material e.vudes from the tumor. Cases have been reported where there 
was no tumor tissue present on the mucosal surface of the bladder but a flow of 
gelatinous material was seen coming from a small opening in the dome of the 
bladder. Funnel-shaped retractions of the ape.v have been reported. Wien the 
only finding is a mass in the anterior abdominal wall just above the symphysis, 
the differential diagnosis is difficult and usually made at the time of operation. 
An abscess in the space of Retzius may be confused with neoplasms of the ura¬ 
chus, but the ffistory and clinical course tend to differentiate it. Lipoma of the 
anterior abdominal wall, cj^sts of the abdominal cavity, and neoplasms of the 
omphalomesenteric duct are often confused with these tumors. 

PATHOLOGA' 

Structurally, glandular tumors of the bladder resemble adenocarcinoma of the 
gastro-intestinal tract, especially the rectum. They are composed of multi- 
loculated spaces which are separated by thin septa of fibrous tissue. These spaces 
contain clear, thick, gelatinous material. The cells that line the spaces are C 3 din- 
drical, with basal nuclei and often invade the fibrous stroma. Tire cytoplasm 
maj^ be replaced bj^ a gelatinous material which pushes the nucleus to the peri- 
pheiy producing signet-ring t 3 ^pe cells. Areas of necrosis, calcification and h 3 mlini- 
zation may be present. Distant metastases are rare and late but local extension 
is the iTile. 

Rectal carcinoma differs from adenocarcinoma of the bladder in that it produces 
a more peimanent or stable cell. In the bladder neoplasms the production of 
mucin is so rapid that areas of pressure necrosis are found and the cells are 
killed by then- own product. 

Aiost of the urachal neoplastic growths originate in the upper portion of the 
intramural segment or the loweimost portion of the supravesical segment. Wien 
arising in this location, it is most often encapsulated and extends into the space 
of Retzius between the transversalis fascia and the peritoneum. The majority 
finally penetrate the bladder mucosa but only after they have attained consider¬ 
able size. This leads one to believe that the 3 ’- e.xist as benign tumors for a long 
period of time and finally develop characteristics of malignancy. I^aiTimr in size 
from 2 to 20 cm. in diameter, they may be cystic, and sometimes become adherent 
to the peritoneum and involve the abdominal mscera by direct extension 
Those tumors that are situated entirely nothin the intramural or intramucosal 
segments of the urachus have no capsule. The acini lie in direct contact with the 
muscle, and the mucosa of the bladder and invade these stmctnrea 
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do not attain the size of those in the supravesical segment but produce symptoms 
much earlier. 


TREATMENT 

Surgical removal is the treatment of choice whenever the location and tlie 
degree of extension of the tumor permit. Distant metastases are rare but local 
recurrences at the site of opei'ation are the rule. Therefore, excision must be 
radical, 'l^dien the base of the bladder is involved, c}"stectom 3 ’^ with transplanta¬ 
tion of the ureters to the skin or bowel may be considered. Few cases arc seen 
sufficiently early to justify this procedure and more palliative measures are re¬ 
sorted to. These consist of endovesical removal, fulguration, resection and 
implantation of radium. If the tumor involves the dome of the bladder as in the 
urachal cases, open operative removal may give good results. It involves excision 
of the umbilicus, a wedge-shaped piece of tissue from the transversalis fascia 
and the peritoneum, and at least the upper half of the bladder. One must bear 
in mind that urachal carcinomas are primarily supravesical in origin and, there¬ 
fore, are not amenable to endovesical therapy. 

CASE REPORTS 

Case 1. On July 28, 1947, Mr. C. R. W. (No. 67060) aged 65, was admitted to 
Watts Hospital with hematuria as the chief complaint. On 2 occasions, about 10 
daj^s prior to admission, he had passed blood and clots in the urine. There was 
no pain or any other sjTOptom associated with either of these episodes. He had 
recentlj’’ experienced nocturia 2 or 3 times night] 3 ^ Urinalysis revealed both pus 
and blood. Five days prior to admission he noticed a dull, aching pain in the 
bladder region which radiated into both flanks. There was a sensation of fullness 
in the rectum after bowel movements. No other sjTnptoms were elicited. 

Physical examination revealed an elderly, white man who did not appear 
acutely ill. The lungs were normal. The heart was enlarged to percussion while 
the rate and rhj’tlun were normal. There was a soft mitral systolic murmur which 
was transmitted to the axilla. Blood pressure was 164/90 and the peripheral 
vessels showed moderate sclerosis. The abdomen was markedly distended but in 
spite of this the liver was palpable three fingers breadth below tbe costal margin 
in the midclavicular line. It was smooth and nontender. A firm suprapubic mass 
was palpable and thought to be bladder. Rectal examination revealed no enlarge¬ 
ment of the prostate but the rectal shelf was hard and fixed, and an annular 
lesion was palpable in the rectal wall about 2 cm. above the prostate. The initial 
impression was carcinoma of the rectum. On July 29 a proctosigmoidoscopy nas 
performed; carcinoma involving the rectum was suspected. The pathological 
report from a biops}^ specimen confirmed this opinion. 

On Jul}’’ 30, after remor^al of many blood clots from the bladder, cysto-scopj 
showed an irregularit}’^ at the r'ault of the bladder within the air Imbblc. The 
exact nature of tliis abnormality could not be determined. On August 2 the 
abdomen became distended and a Wangensteen tube with suction was used, n 
passing a rectal tube a great deal of liquid feces and gas escaped. On August 
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the patient suddenlr developed severe dyspnea, ’’wl'ectroc.wd^ 

He remained .erionslv ill tor 2 days and then impi oved slighlh .An elenrocaiu 
SaSerted” hr-pertensivc heart nith possible eoronaty ocelnston On Angust 
^Lt beeaL semieomatose and evpired the tollo.-.ng day. The ,mme- 

diate cause of death was assumed to be coronaiT occlusion. 

TLTutops^- perfoimied by Dr. J. D. Gunter confii-med this assumption ^ 
infarct was found in the nail of the left ventricle produced by occlusion of the 
descending branch of the left coronaiy arteiy-. Other findings weie chronic 
passive congestion of the liver and miliaiy lung abscesses. In the fundus of t 




Fig 1 A, post mortem specimen showing tumor involving dome of bladder. B, gross 
specimen of rectum and tumor mass of cul-de-sac. 


bladder there was an elevated, nonulcerated, disc-shaped plaque measuring 2 
by 2 cm. (fig. 1, A). The pelvic floor and cul-de-sac were heavily infiltrated with 
a gret-ish-white tumor that involved the posterior waU of the bladder, seminal 
vesicles, right ureter, and rectum. Enlargement of the pelvic and aortic hunph 
nodes was noted. The gastro-intestinal tract ttas heavily infiltiated with tumor 
throughout most of its length. There was a tumor mass proximal to the pvlorus 
on the superior border of the stomach measuring 2 5 cm. in diameter. It involved 
the gastric musculature but not the mucosa The duodenum n as normal, but the 
remainder of the small intestine showed heaxw infiltration of the myenteric 
border with the mestatic tumor. YGiere the large intestines had a mesentenq 
a similar process was found. The rectum was involved in the tumor mass of the 
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cul-de-sac which obstructed the lumen 2 cm. above the prostate for a distance of 
6 cm. (fig. 1, 5). At no spot in the gastro-intestinal tract was there a break in the 
mucosa. The tumor seemed to involve only the submucosa and the muscularis. 

The micioscopic examination of the tissue removed at autopsy was reported 
as follows: “Bladder .... The cells of this tumor are quite pleomorpliic. hlany 
of the cells have large, rather pale staining nuclei with an extremely variable 
amount of fine, dust-like chromatin. The cytoplasm takes the eosin stain and 
contains vacuoles. Some of the cells contain many small vacuoles which gave 
the cytoplasm a foamy appearance. Others have a single large vacuole which 
distends the cj^oplasm and pushes the nucleus to one side giving a ‘signet-ring’ 
appearance. Many of the cells have more than one nucleus, frequently as many 





Fig. 2 A, photomicrograph of tumor involving dome of bladder B, photomicrograph 
of metastatic tumor of rectum. 

as five. The stroma of the tumor is a thin net-work of fine connective tissue fibers 
that separate the cells into small clusters and long strands. The cells are seen 
infiltrating evei’jm'here between the muscle fibers of the bladder. 'J’here are a 
few areas of dense, round cell infiltration. At one area the tumor cells appear 
less pleomorphic and more mature. These cells show some attempt at earlj' gland 
formation.” See figure 2, A. 

Several sections of the gastro-intestinal tract showed the picture of tumor 
growth involving principally the submucosa and heavil}" infiltrating the outer 
muscular coats, but learing the mucosa intact, hlan}' of the tumor cells were in 
the tymphatic channels. See figure 2, B. Other areas of metastasis were found in 
the gallbladder, ureter, lung, and pelvic and aortic lymph nodes. Ibe peritoneal 
fluid contained cells identical to those described in the bladder. 

The final diagnosis was mucinous adenocarcinoma of the bladder arising fiom 
the urachus. 

Case 2. On Febinaiy 21, 1948, Mrs. M. H. F., aged G4, was seen in the cmer- 
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gency room for ren»l colio. Sererol ymeks prior to the onset of the pain she had 
painless hematuria. Oii phj-sical e-sammation a calculus teas found lodged at the 
urethxal meatus. The calculus Tvas removed and the patient immediately a oid^ 
300 cc clear urine. She vras seen next on April 19, 1949 and admitted to the 
hospital complaining of hematuria, burning, and frequency of urination. During 
the interval since her last msit she had had frequent episodes of hematuna with 
bladder svmptoins and at these times she was treated by her family physician. 


The attacks lasted 2 to 3 days. ^ i • -u j 

On phj-sical e.vamination the patient appeared chronically ill. The skin had a 
pasty yellow color. The heart and lungs were normal. Blood pressure was 148/76. 
The'abdominal examination was negative except for suprapubic tenderness. 
A va^al examination revealed an indurated nodular mass involving the tissues 
beneath the anterior wall of the vagina and filling both vaults and the cul-de- 
sac. There had been no bleeding since menopause. 

Cystoscopic examination showed the urine to be bloody and clots were evacu¬ 
ated from Ae bladder. A sloughing, bleeding tumor mass was found involring 
the entire bladder base. The remainder of the bladder appeared normal but the 
ureteral orifice were involved in the leion and could not be found. 

Tieue taken bj' biopsy was examined by Dr, J. U. Gunter and reported as 
follows: “The tissue contains a tumor the cells of which show wide variation in 
size and shape, hlany inegular cells are seen that are large and hyperchromic. 
Others contain one or more large vacuole. The cells are arranged in large clusters 
and cords and there is little tendency to gland formation, hlitotic figure are 
numerous.” The diagnosis was coUoid carcinoma. 

Because of the location and e.xtent of the tumor and the patient's poor general 
condition, no operative procedure were adrised, but x-ray therapy was insti¬ 
tuted. After 4 weeks of radiation, during which time the patient’s condition be¬ 
came worse, she was re-admitted to the hospital. Examination by barium 
enema showed no lesion in the rectum or colon. During this admission the patient 
passed for the first time a large amount of gelatinous material in her urine. 

One month later the patient returned to the hospital with a spiking tempera¬ 
ture and increased dysuria. The blood urea and blood creatinine mounted in 


spite of supportive therapy and she finally became unconscious and expired in 


uremia. 


A post mortem examination was performed and the gross pathological findings 
were limited to theurinarj- tract. The bladder wall was thickened and indurat^. 
On opening the bladder a large, fungating mass was found invohing the trigone 
and right ureteral orifice. The tumor was 4 by 2 cm. in diameter and elevated 
2 cm. above the mucosa. The surface was necrotic and friable, but beneath this 
the lesion was firm. A similar but smaller lesion was seen above the left ureteral 
orifice. There were numerous smaU areas of submucosal hemorrhage. The tumor 

invaded deeply into the thickened bladder musculature but did not extend 
beyond. 


• P’^oduced an occlusion of both ureteral orifices and resulted 

m bdateral hydro-ureter. The left ureter measured O.S cm. and the rieht 1.2 
cm. m diameter: both were filled with clear urine. ^ 
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The left kidney was small, weighing 90 gm. and showed no remarkable path¬ 
ological changes. The right kidney was larger, weighing 165 gm. It showed ad¬ 
vanced hydronephrosis with acute pyelonephritis and multiple small abscesses 
in the cortex. 

Report of the microscopic examination of the tissues removed at autopsy was 
as follows: “The bladder is thick walled and shows h 3 T)ertrophy of the smooth 
muscle bundles. Nearly all sections through the bladder show invasion of the 
wall by tumor. The tumor consists of cords and strands of polygonal cells which 
show marked variation in size and shape in a stroma of dense connective tissue. 
Some of the cells are large, giant cells with many nuclei. The nuclei show no 
uniformity and are h 3 rperchromatic. There are some attempts at gland formation 
by the tumor cells. In the lumen of the glandular structures there are clear spaces 
which were apparently filled by a colloid deposit. Mitotic figures are seen and the 
superficial portions of the tumor show marked necrosis and in some areas cal¬ 
cification.” 

Sections of both kidneys revealed destruction of the parenchyma by abscesses 
and areas of inflammatory infiltration. 

The final diagnosis was adenocarcinoma of the urinary bladder which by its 
location produced obstruction resulting in bilaterally infected hydro-ureter and 
hydronephrosis. 


SUMMARY AND CONCLUSIONS 

We have briefly discussed adenocarcinoma of the bladder and reported 2 
cases. The first is an example of adenocarcinoma arising from inclusions of 
urachal cell nests in the dome of the bladder. This case is of unusual interest 
because of the extensive involvment of the gastro-intestinal tract. Since there 
was no evidence of mucosal involvment, we considered the neoplastic process 
in the gastro-intestinal tract to be entirely metastatic. Serial sections of the 
entire tract were not performed, but there was no gross evidence of a break in 
the mucosa and each tumor mass microscopically revealed an intact mucosa. 

The second case is an example of adenocarcinoma involving the base of the 
bladder, the origin of which is not clear. However, if glands exist normally in 
the base of the bladder, they could well have been the site of origin of this tumor. 
It is entirely possible that this neoplasm arose from a metaplastic process since 
there was at least a 2 year history of bladder irritation and infection. 

The three theories of etiology are discussed and the symptoms and diagnosis 
elaborated upon. These tumors closely resemble those of the gastro-intestinal 
tract and microscopic differentiation is often difficult. The treatment is surgical 
removal w'hen possible, supplemented with radiation, and in inoperable cases, 
radiation alone. 


ADDENDUM 

While our paper was in the process of publication, a third case of glandular 
tumor of the bladder came under our observation and the following is a brief 
abstract of the record. 
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A. L., No. 72683, a white woman aged 72, was seen September 1, 1950 com¬ 
plaining of urinary frequency and pyuria. She had experienced such episodes with 
the passage of “soft stones” for many years. X-ray showed no evidence of stone 
at present. Cystoscopy revealed a necrotic mass above and medial to right 
ureteral orifice. Under spinal anesthesia, transurethral resection of the mass was 
done and the base fulgurated. No evidence was found of primary tumor elsewhere 
in the body, although exhaustive studies were not done. The biopsy report was: 
“The section displays a papillary configuration of the mucosa rvith cores of loose, 
connective tissue covered by moderately well differentiated, neoplastic columnar 
epithelium, some of which is mucous secreting. Different areas display cells of 
varying nuclear chromaticity and size. Neoplastic granular structures invade the 
thickened submucosa. Lymphocytes and plasma cells are scattered throughout 
the tissue which includes a small amount of muscularis into which the neoplasm 
does not extend.” Diagnosis; Adenocarcinoma of bladder. 
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PREPARATION, OPERATIVE TECHNIQUE AND POSTOPERATIVE 
MANAGEMENT OF URETERO-INTESTINAL ANASTOMOSIS 

CARL RUSCHE 

Since Thomas Smith of England carried out transplantation of the ureters into 
the large bowel, in 1878, various operative procedures have been grouped under 
the general name of uretero-intestinal anastomosis, or implantation. These pro¬ 
cedures have received wide publicity and have been performed for additional 
indications, with clinical results that have established this operation as a sound 
practice. 

The purpose of transplantation of the ureters into the bowel is to secure an 
exit for the urine, subject to control by the anal sphincter, in patients who be¬ 
cause of congenital anomaly, accident, or disease, are unable to void by the natu¬ 
ral route. The earliest indication was exstrophy of the bladder. In later years, 
diversion of the urine from the bladder was undertaken because of intractable 
vesicovaginal fistula, disuse or removal of the bladder as in vesical malignancy, 
tuberculous cystitis, interstitial cystitis (Hunner ulcer), and traumatic injury 
to the bladder and urethra. 

Maydl, in Germany, made the first successful intraperitoneal transplantation 
of the trigone, with intact ureters into the sigmoid, thus preserving the sphinc- 
teric action of the ureteral orifices in the hope of preventing ascending infection. 
Bergenhem, in Sweden, first utilized the principle of extraperitoneal transplanta¬ 
tion into the rectum of each ureter, with a rosette of bladder wall about each 
orifice. It was not until 1911, when Coffey presented the first of his three tech¬ 
niques, that any satisfactory means of solving this vexing problem became avail¬ 
able. Others have from time to time offered variations and adaptations, but the 
fundamental principles of Coffey’s techniques are utilized by most surgeons per¬ 
forming uretero-intestinal implantations. In 1948, Nesbit and Cordonnier sepa¬ 
rately described techniques of direct mucosal anastomosis between ureter and 
bowel with the elimination of the submucous tunnel. It is their belief that the 
method avoids obstruction at the site of the operation, and eliminates the asso¬ 
ciated sequelae. Fundamentally, this method was described by Chalot in 1896, 
who experimented on dogs, but the procedure was considered impractical and 
abandoned. 

However, the versatility in performing surgery upon the large bowel has in¬ 
creased with the modem therapeutic discoveries, and has resulted in the revalua¬ 
tion of these techniques previously tried and discarded. 

The preparation for uretero-intestinal anastomosis is to promote the genera 
nutrition of the patient, and to prepare the bowel for the procedure. The patient 
is given sulfathaladine, sulfasuxidine or aureomycin 5 times daily; a saline 
cathartic; a daily enema; vitamin B complex; and a low residue high protein 
diet for 5 days preceding surgery. A large de Pezzer catheter or a soft colon tu e 

Read at annual meeting, Western Section, American Urological Association, Yosemite 
Valley, Calif., May 10, 1950. 
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management of uretero-intestinal anastomosis 


is placed in the rectum on the naorning of surgery, and maintamed m place from 

5 to 7 days. . , , 

The many surgical techniques of uretero-intestinal anastomosis are too volu¬ 
minous to describe; therefore, I shaU confine my remarks to the Nesbit method 
used in my last 37 cases. The procedure consists of an end to side anastomosis 
between the ureter and sigmoid. The parietal peritoneum is incised over the 
pehdc ureter, and the ureter divided. The proximal end is split longitudinally 
for a distance of 1 cm. in a normal duct, and longer in the dilated ureter. A re¬ 
dundant loop of sigmoid colon is selected, and the area to be incised is anchored 
with two No. 40 cotton sutures. A longitudinal incision of equal length to the 
split ureter is made through all coats of the bowel. The longitudinal bands are 
disregarded at the site of the anastomosis. Trauma of the bowel is avoided by 
eliminating the clamping and tying of small bleeders. The ureter and intestine 
are approximated with a continuous s'mgle layer of 00000 chromic catgut. All 
coats of both structures must be penetrated. Suturing is begim at the proximal 
end of the split ureter, and meticulous care is used to approximate the edges of 
the ureter and the bowel. After the anastomosis has been completed, the lateral 
margin of the incised parietal peritoneum is brought over the anastomosis and 
sutured to the bowel. This procedure serves to fix the bowel in a position ■which 
■will preclude any angulation or tension on the ureter, and places the anastomosis 
extraperitoneally. The left ureter is similarly dissected from its retroperitoneal 
position, and the same procedure is carried out on the left side as described on 
the right. The ureter can be brought directly through the mesentery or below' 
the transverse portion of the sigmoid. When cystectomy is not done, the abdomi¬ 
nal wound is closed without drainage. 

There was a complete duplication of the left ureter in one of my patients. 
The usual procedure was follow'cd, except that the left ureters were separated 
a distance of three centimeters, and transplanted one inch apart. 

Postoperative management of uretero-intestinal anastomosis consists of noth¬ 
ing hy mouth until good bowel activity is established, usually from 3 to 4 days. 
The fluid intake is maintained intravenously. It has not been my practice to 
use the indw'elling Miller-Abbott tube postoperatively, as ileus and abdominal 
distention are seldom contributing factors. The rectal tube is removed on the 
fifth to seventh day, depending upon the condition of the patient. A low resi¬ 
due high protein liquid diet is follow’cd rvhen the patient can take food. An 
adequate caloric intake is an important factor postoperatively. Penicillin and 
dihydrostreptomycin are administered daily for 1 week. Blood transfusions 
are given to maintain the blood count at a normal level during the entire 
convalescence. 


The most interesting phase of the postoperative course and care of these 
patients is the disturbed electrolyte balance of the blood. The mechanism by 
which acidosis and alkalosis develops in these patients is still not clear. 

Many of the patients exhibit some degree of acidosis characterized by nausea 
vomting, anorexia, shortness of breath, fatigue, weakness and loss of weight! 

The valu^ of blood urea and plasma chlorides are elevated and the carbon 
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dioxide combining power of the plasma is lowered. Apparently the abnormal 
acid-base balance develops because of reabsorption of urine, as it occasionally 
follows the removal of the rectal tube, and is relieved upon replacement of the 
tube and lavage of the bowel with tap water. When the electrolyte loss is severe 
^ molar r. lactate solution 1000 cc, once or twice daily produces prompt relief. 

Again when an attempt is made to prevent acidosis by the administration 
of sodium bicarbonate or sodium citrate supplemented with a low chloride diet, 
occasionally an alkalosis appears which peculiarly gives rise to similar symptoms. 

Although the primary high mortality from leakage, and the frequent severe 
attacks of pyelonephritis after uretero-intestinal anastomosis have been virtually 
eliminated, there remains a significantly high morbidity from the disturbed elec¬ 
trolyte pattern of the blood. 

1680 North Vine, Hollywood, Calif. 
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CYSTECTOiMY AND URINARY DD^RSION IN 
CARCINOMA OF BLADDER 


GILBERT J. BlIcHOT^' 
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Birmingham Medical and Surgical Hospital, leJorans Adrnimslralion, 
VanNuys, Calif- and Deparimtni of Surgery, (^rotogy) Medical 
School, University of Southern Calif. 


The data -which -will appear in this paper -were obtained from our examination 
and treatment of 230 carcinomas of the bladder observed at the adsvi’orth 
General Hospital during the 6 year period of 1942 to 1947; and from other addi¬ 
tional 95 patients suffering -with cancer of the bladder observed betn-een 1947 
and 1949. 

During the period of 1942 to 1947 the Wadsworth General Hospital was a 
Tumor Center for the States of California, New Merico and Arizona. Other 
tumor centers have now been established in other locations in these states. 

At the Birmingham Hospital, Yan Nuys, 48 patients suffering -R-ith cancer of 
the bladder were examined during 3 years. 

Our experience in the use of cystectomy as a surgical treatment for cancer of the 
bladder was obtained from the treatment of 24 patients at the Wadsworth Hos¬ 
pital, and from 12 patients at the Birmingham Hospital. All members of the 
consulting staff of the departments of urology, in both hospitals, participated in 
the treatment of the patients who submitted to cystectomy and diversion of the 
urinary stream. Most of our remarks -will be those concerning our experience 
with the surgical operation of cystectomy. However, since this is a bilateral 
problem the first part of which is the complete removal of the urinary bladder 
and cancer it contains, and the second is maintenance of adequate renal function, 
both conditions must be considered together; when the bladder is removed there 
must be some other place to divert the urinary stream through the ureters. 


RADICAL SURGERY 


In spite of the popularity of the use of diathermy and other more potent elec¬ 
trical currents that may be applied transurethrally in a water medium to desic¬ 
cate and to resect tumors of the urinaiy- bladder, a distinct tendency e.xists to 
broaden the field of cancer surgers" to combat malignant disease in this organ 
with more radical and extensive surgery. These are aimed at cure and are not 
just an operation that removes part of the cancer, and that leaves other parts 
in the organ where it originated or in the adjoining structures and tissues. 

All urologists who have been practicing this specialty for 20 years or more 
recognize that the total removal of the bladder has kno-wn a slow evolution. Dr. 
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Roger C. Graves, who has recently written about this subject, recognizes three 
distinct phases in its development. The first began in 1887, when Bardenhauer 
was first credited ivith performing the first cystectomy. Shortly thereafter, 
Zuckerkandl collected 64 reports from the literature and estimated the general 
mortality from this group of cases to be 50 per cent. Dr. Hugh H. Young in 
Young s Practice of Urology^ published in 1926, wrote that this operation was 
wholly unjustifiable. (The disposal of the ureters seems to be the principal prob¬ 
lem.) Papin reported his results with bowel transplantation of the ureters in which 
there was a mortality of 59.2 per cent. In 1935 Dr. Edwin Beer of New York pub¬ 
lished a book on Tumors of the Urinary Bladder. He had better success than the 
previous surgeons because he implanted the ureters into the skin of the iliac 
region, and afterward removed the entire bladder. 

In view of the mortality it is not surprising that total cystectomy was long 
regarded with general disfavor. There w'as little interest in this operation of un¬ 
certain outcome and doubtful benefit. We share the opinion expressed by Dr. 
Roger Graves that the poor result causing this attitude towards total cystectomy 
was due to inadequate pre- and postoperative care, poor surgical technique and 
especially to improper selection of cases. Cystectomy w’as used as a desperate 
last resort for those patients whose disease had progressed beyond the reach of 
ordinary forms of therapy and too often beyond the reach of any. We have had 
to learn from this experience that neither surgery or any other aid wll cure 
advanced, -widely disseminated carcinoma of the bladder. 

During the last 20 years we have seen the second phase in the deve’opment of 
total cystectomy for cancer of the urinary bladder. This operation has been 
accepted as a necessary surgical procedure and is being performed with increas¬ 
ing frequency and with some encouraging results. The good results are due to 
improved surgical technique, adequate control of infection, more adequate pre- 
and postoperative care, and to -wiser selection of cases based on more accurate 
preoperative diagnoses. This development was slowed down and sabotaged by 
our attempts to cure carcinoma of the bladder by transurethral methods that 
permitted desiccation and destruction of tumors in a water medium without 
opening the bladder. This method failed because of incomplete and incorrect 
diagnoses made only from cystoscopic observation and the data obtained from 
the pathological examination of biopsy specimens taken from any one place of 
the tumor. 

The third phase in the evolution of cystectomy for bladder carcinoma is quite 
recent. Dr. Graves, together with many other surgeons, now includes a radical 
dissection for removal of the local and regional lymph nodes and lymphatic 
vessels. This additional operative procedure is becoming an essential and routine 
part of cystectomy. Until recently the importance of the extirpation of the 
regional lymph nodes -with the removal of the entire bladder has been overlooke 
As yet we have had limited experience in the complete removal of all of the node^ 
in the pelvis along the large vessels and the lower portion of the abdomen, at the 
same time that the bladder is removed for carcinoma. We have examined t e 
bladders and specimens of the gland bearing tissue and nodes removed surgically 
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and at autopsy trying to learn when and how cancer cells rnetastaswe froni 
malignant tumors of the urinary bladder. We obtained some information about 
the transfer of cells from a cancer in the bladder to other structures in the body. 
We cannot see how or why the removal of the lymphatic nodes and lymphatic 
vessels alone i\-ill remove all of the cancer present and prevent further metastasis 
or have any influence on those already present if adjoining nodes are involved. 
Distant ones, not in the field of the contemplated operation may be involved as 
well. It is pokble that by taking away the local nodes and gland bearing tissues 
adjacent to the tumor of the bladder that you may remove all of the cancer, 
although to us this seems problematical. 

During the last 6 months, with the help of the general surgeons, we have 
completely removed all the organs and tissues from the male pelvis for cancer 
that began in the prostate gland and involved the bladder and the rectum, and 
in two other cases in which the cancer had invaded the bladder probably from 
the bowel. This operation is somewhat similar to the Wertheim operation in the 
female for the removal of all of the structures in the female pelvis or the so-called 
Brunschwig pelvic evisceration in the male. 

Grade 3 and 4 cancers of the bladder involving all the coats of this structure 
that have become adherent to the surrounding tissues is not the type of case 
in which the surgeon can be sure that all of the cancer tissue can be removed by 
any type of dissection of the glands or by evisceration of aU of the pelvic struc¬ 
tures. If a bladder malignancy is surgically removed, containing a small tumor 
that is graded 1 or 2, together with all the gland bearing tissues and then no 
evidence of cancer is found in any of the nodes or elsewhere in the specimen, we 
may assume that a complete removal of all of the cancer has been accomplished. 
When any nodes are invaded, we do not know how far this invasion has extended 
through the lymphatic system or through or into the blood stream. 

2«ECESSART DIAGNOSTIC DATA’. PREOPERATIVE 

It is our opinion that many patients in our oum clinic as well as elsewhere are 
subjected to radical treatment for cancer of the bladder without complete pre¬ 
operative diagnostic data, which interfere with proper selection of cases. A 
review of the histories of our patients who submitted to cystectomy reveals that 
radical surgery or an attempt at removal of cancer of the bladder was delayed 
an average of 3| years. This observation suggests that diagnostic methods that 
we are now using are incorrect or/and that treatment short of complete removal 
was not attempted during this long interval that was not curative and permitted 
the cancer to spread or metastasize and become incurable. Surgeons interested 
m removal of all of the cancer did not see these patients early enough to apply 
radical treatment while the cancer was graded one or possibly two in malignancy 

or while it was small or before it had metastasized or invaded additional struc¬ 
tures. 

We are m the habit of looking for gross hematuria as the cardinal and first 
symptom. Twenty per cent of our patients who submitted to cystectomy had no 
gross bleeding in their early history. It is our opinion that mL tumors of t^e 
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bladder produce blood and other cells in the urine sediment long before gross 
findings are observed by the patient or the physician. Every male and female 
patient should have a semi-yearly urinalysis; if microscopic blood cells are found 
in the urme sediment a complete urologic examination is indicated. Blood cells 
that appear in the urine of patients who are being examined for other conditions 
should not be forgotten. These may indicate the presence of a small tumor on 
the mucosa of the bladder. Every urologist in the course of doing a routine study 
for some other reason has found unsuspected tumors of the bladder that were 
producing no s 3 rmptoms and never had produced gross hematuria. If we are ever 
going to discover early cancer of the bladder we must not w^ait until gross hema¬ 
turia occurs but we must search for and discover the cause of red blood cells in 
the urine. 

UROGHAMS 

In many cases the diagnosis was made during radiography done for other 
conditions. These patients had urinary difficulty and frequency indicating the 
use of excretory urography, and the cystogram incident to it, as a diagnostic 
procedure. The cystogram revealed the presence of deformity or deformities 
that were produced by cancer growing on the mucosa of the urinary bladder. 

biopsy: transurethral 

We are of the opinion that the removal of bits of tissue from bladder tumors 
transurethrally either with the electrically activated resectoscope, the cold knife 
t 3 T)e, or rongeurs may not give satisfactory information concerning the character 
of the tumor. The cold knife or rongeur and the biting or cutting instruments 
that do not have the activated electric loop obtain better specimens. These 
specimen-taking instruments however may not remove sections of tissue from 
that portion of the bladder in which we are most interested; the attachment of 
the tumor to the bladder waU. Dr. Archie Dean of New York has reported that 
58 per cent of the specimens examined through the microscope of the entire blad¬ 
der tumor differed from the microscopic examination made on biop^ specimens 
removed through the cystoscope, and that 50 per cent of these, that is the oper¬ 
ated bladder specimens, were of a greater degree of malignancy than was found 
in the bits of tissue removed transurethrally. Eollowing bitter experience, most 
urologists have learned that all tumors of the urinary bladder are malignant, 
and that no tumor located here is better than its worst part. It is impossible dur¬ 
ing every cystoscopic examination to obtain a clear view of the entire tumor with 
its attachments to the bladder wall and the character of the adjacent bladder 
mucosa. When these conditions exist a specimen from the proper area of the tuni- 
mor and its attachments may not be obtained transurethrally. The experience 
cystoscopist can make a more accurate diagnosis of the presence of malignant 
change and its grade when he can view the entire bladder tumor so that al 
areas including its attachments to the bladder can be easily inspected, than t le 
pathologist when he e.xamines only a bit of tissue removed transurethrally from 
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any portion of the tumor. It is important to remember however that th^^sios- 
copist cannot with any instrument see through the bladder wal^ bo that he 
does not know if invasion has occurred into the perivesical tissues. This informa¬ 
tion is important as a diagnostic as Avell as a prognostic feature. 

Dr. Melicow writes that a correct interpretation of a bladder biopsy is con¬ 
tingent upon the coordination of urologist, technician and pathologist. A properly 
prepared, adequate sample of the whole tumor is essential to a true evaluation. 


ETIOLOGICAL FACTORS 


To a considerable extent cancer in man is an environmental and occupational 
disease. Diagnostic data should include and evaluate certain etiological factors 
that may be operative when spontaneous tumors occur, when multiple tumors 
are found and when widespread local recurrences develop not in the original 
site. Why are tumors of the urinary bladder four times more frequent in males? 
and why are they located more often on or in the trigone area? 

It is our opinion that there can be and frequently is a carcinogenic predisposi¬ 
tion on the part of transitional epithelium of the urinary tract and that there can 
be carcinogenic stimulators in the urine so that when small tumors are removed 
from the bladder the cause of their being there is not necessarily removed. This 
is one of the reasons why we believe that diversion of the urinary stream should 
be used as a palliative measure more frequently and should be done earlier than 
is the present mode. Many of us have observed regression in extent and nmnber 
of bladder tumors when diversion of the urinary stream to the skin or to the bowel 
has been done. This clinical observation indicates that a carcinogenic predisposi¬ 
tion may be present in the epithehum and carcinogenic stimulators may be 
present in the urine. Certainly these etiological features should be considered 
in the careful diagnosis and treatment of these individuals. 

Carcinoma of the urinary bladder invades the prostate gland frequently, and 
occurs in the trigone area more frequently. Carcinoma of the prostate gland in¬ 
vades the bladder, and tumors in these areas may have differing pathological 
structure. Many urologists believe that there is a relationship between these 
tumors and that they may be gonad controlled. Here again these etiological 
features must be taken into consideration as diagnostic aids and certainly are 
helpful when therapy is being planned. Some surgeons give patients who have 
tumors of the trigone, the bladder neck and posterior urethra, estrogen, just as 
they do for gonad related carcinoma of the prostate gland. 

A recent monograph concerning cancer in general and written by a pathologist 
deals with biology in relation vdth development and control and growth of cancer. 
This writer is quite sure that all the transitional type epithelial structures within 
the urogenital tract are gonad related. This writer quotes some pathological and 
nxpenmental evidence and points to these observations as not only a possibility 
but m his opinion a reality. ^ 


All of our patients have biopsy specimens removed for examination. We take 
several of these and are cognizant of the fact that we cannot with the cysto- 
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scope or with the examination of the biopsy specimen get all the infonnation 
that we should have before cystectomy is contemplated. 

We are much surprised to find in our group of patients that required cystec¬ 
tomy that the average age was 56f years, which is 4 or 5 years younger than in 
other reported series. Many had previous treatment before they saw us. 

Bimanual palpation of the bladder has not been so useful as has been reported 
by other observers. Although done under anesthesia, in many instances we were 
unable to feel induration from fairly large tumors in the bladder. Our technique 
may be at fault. 


SURGICAL exploration: diagnostic AID 

Because of the many errors we encountered in the interpretation of the path¬ 
ological study of biopsy specimens taken from any place in the tumor or from 
several places in the tumor, we have found it necessary to surgically explore the 
bladder and the surrounding structures, not only to obtain a satisfactory biopsy 
but to determine the extent of spread through the bladder wall, and the invasion 
of adjoining structures. We believe that this is a correct and a very useful 
method of diagnosis before cystectomy is contemplated. At the same time we 
believe that the first stage in the operation of removing the urinary bladder for 
cancer may be performed; i.e. the diversion of the urinary stream into the bowel 
or into the skin. We believe that there is no better way of obtaining information 
concerning spread or metastasis than the surgical exploration. I think that if 
this were used more often it would save many patients severe prolonged opera¬ 
tions that cannot possibly succeed in ridding them completely of cancer. 

The use of the x-ray and ureteral catheter to explore the upper urinary tract 
and to estimate the functional capacity of the kidney and size of the ureters are 
very necessary adjuncts. In addition to the use of excretory urography to locate 
possible lesions in the upper urinary tract and to determine the individual 
function of the kidneys, this diagnostic aid may be used to reveal shadows of 
tumors wdthin the bladder and in some instances by taking contrast and lateral 
views, the size and location of the pedicle of the tumor may be determined. This 
is helpful in cases where there are large tumors and when it is impossible to view 
them through the cystoscope. 

We are very careful to make all necessary x-ray and other examinations that 
may reveal the presence of metastases from tumors of the bladder. These occur 
early; they are not late manifestations as w'as frequently believed 20 years ago. 
We have seen distant metastases from tumors of the bladder that had not com¬ 
pletely invaded the bladder -wall. Unsuspected, symptomless metastases to boiie 
may go overlooked and may not be found by x-ray at the time that surgery is 
contemplated. In one instance, two metastatic nodules were found in the skin. 
Patients who have metastases to distant areas are not subjected to cystectomy. 

Another diagnostic aid that has not been used as frequently as it should and 
would be very'-, very helpful in certain instances is the examination of the urinaiy 
sediment for cancer cells. The technique of the examination of the urinary sci- 
ment for cancer cells has been improved and somewhat simplified. It should e 
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Tised more frequently. It is very useful in follow-up examinations postoperatively. 

Is there local metastasis or recurrence? _ , , r , - c 

Another diagnostic aid that may reveal mformation helpful in finding the type 
of therapy to be used in cancer of the bladder is the examination of the recto¬ 
sigmoid area when ureterosigmoidostoiny is contemplated. Very recently we 
were about ready to implant the ureters into the sigmoid when we discovered 
that this patient had an incompetent rectal sphincter. Recently, on exploration 
we found tumors in the sigmoid that interfered ndth the planned treatment of 
bowel implantation of the ureters. A radiogram of the colon and sigmoidoscopic 


examination should be done. 

Since postoperative complications may arise following the implantation of the 
ureters into the bowel, it is very necessary that the urologist knows preoperatively 
the character of the ureters, the comparative function of each kidney and total 
renal function. The operating surgeon will be able to compare and evaluate what 
he sees on the postoperative film with the condition before operation and thus 
obtain a better idea of the importance of the complications that may have 
developed. 

The complete urological examination of male patients may reveal pathological 
conditions in the prostate gland; hyperplasia or other obstructive conditions 
which may produce changes apparent in the ureter and the kidney pelvis. 

Before the surgeon plans his surgical approach and attack on cancer of the 
urinary bladder he must obtain all possible information concerning any and all 
previous treatment that may have been given to the patient. Was a tumor of the 
bladder fulgurated, was transurethral resection done, were radon seeds used or 
some surgical procedure? 

A correct evaluation of the patient’s cardiovascular system must be obtained. 
Can these organs and structures withstand the trauma and insult incident in a 
prolonged operation like cystectomy? 

The preoperative care of the patients who submit to cystectomy will include 
a study of the character of the blood. Preoperative treatment may be necessary 
so that these patients are brought to the operating room in as good nutritional 
state as is possible. 

■fallen the surgeon is in possession of all these data and has decided that cystec¬ 
tomy and urinary diversion are to be done, the patient and his relatives must be 
appraised of the magmtude of the operation, the possible mortality, the possible 
changes that may be made in his anatomy and how this may affect his social and 
sexual habits. We stiU believe that the implantation of the ureters into the skin 
is not being used as frequently as it should because of the difficulty of handling 
the exit of the ureters and the urine on the skin. Satisfactory plastic operations 
on the skin and apparati will catch the urine so that the patient can care for 
^elf. For many years a lateral anus or colostomy was refused by many patients 
because t^y were sociaUy ostracized and physically crippled. Greater effort to 
make satisfactory apparati and better operative procedure now control the exit 
of the Imge bowel to the skin; the same conditions should now exist when cutane¬ 
ous ureterostomy is done. 
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PATHOLOGY 

During one of the urologic seminars conducted by the Los Angeles Urological 
Society, one of us (G.J.T.) discussed with Dr. J. R. McDonald, pathologist of 
of the Mayo Clime, who pays particular attention to lesions of the urogenital 
tract, the difficulties of interpreting the pathologic diagnosis of the biopsy speci¬ 
mens removed through the cj’^stoscope. Dr. McDonald recognized the inade¬ 
quacy of these bits of tissue and suggested the foUo'm’ng criteria as all-important 
in the pathological diagnosis of carcinoma present in the bladder and what may 
be expected after a tumor has been partially or completely removed. First, 
identification of the types of carcinoma cells present in the specimen, whether 
squamous, adeno, transitional or mixed; second, is the cell and tissue arrange¬ 
ment papillary without infiltration, papillary with infiltration, or just infiltrat¬ 
ing? ; third, has the infiltration extended? Is it confined to the wall of the bladder 
or has it progressed into the perivesical fat? Has vascular invasion occurred? 
These are very important criteria and pose several questions, some of which the 
cj^stoscopist, the urologist, or the pathologist cannot answer imless surgical ex¬ 
ploration is done. I want to emphasize the frequent necessity of surgical explora¬ 
tion so that the surgeon may make a complete diagnosis of the conditions present 
and he can decide what he can do or what he should do. 

The pathological reports of the specimens we removed at surgery or autopsy 
are from 24 cases that were carefully followed: 17 were transitional cell carcinomas 
all infiltrated; 1, squamous cell; 5, adenocarcinomas; 1 with transitional type 
cells also; 2 with invasion of the rectum, 2 adenocarcinomas invading the pros¬ 
tate gland, this beginning in the prostate gland and invading the bladder or vice 
versa. One of our cases in which leukoplakia w'as reported contained a transitional 
cell, not a squamous cell carcinoma. In one both transitional and squamous cells 
were identified; there was one case of leiomjmfibrosarcoma. One specimen con¬ 
tained both a clear cell and a transitional cell carcinoma in the bladder. This 
pathological information so necessary for complete diagnosis and as an aid m 
determining therapy to be given could not be obtained from transurethral 
biopsy imless these were taken from every section of the tumor or the whole 
tumor was totally removed and examined. How necessary then is surgical e-xplora- 
tion? 

It is evident from these data and the diagnostic criteria suggested by Dr. 
McDonald that a correct pathological diagnosis of carcinoma of the urinary 
bladder and its extent have not always been obtained before operation. We still 
have much to learn about the pathological behavior of tumors of the bladder. 
Since metastases may occur by way of the blood vessels, it is hard to determine 
which patient should be operated upon and wliich should not. We have two 
instances wherein we are sure that the handling of the tumor and the bladder 
during c 5 ’'Stectomj’ permitted or caused cancer cells to get into the general circu¬ 
lation so that eiudence of a miliary spread occurred in 2 months following the 
surgical removal of the bladder. We have tried to follow what Dr. Jewett has 
told us about the invasion of these tumors in relation to their curability and dis- 
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taut metastases. If the penetration of the tumor has gone beyond the submucosa, 
distant spread may have already occurred. 

TREATMENT 


Dr. Roger Graves uses the following pathological criteria that signify cystec¬ 
tomy; 1) infiltrating carcinoma into the bladder wall so extensive that the visible, 
palpable tumor exceeds 4 cm. at the most in its greatest diameter; 2) mfiltratmg 
carcinoma, when it has penetrated the whole thickness of the bladder wall and 
winch produces a hard area that can be felt by rectal palpation; 3) multiple papil¬ 
lomatosis, benign or malignant, that are so numerous and extensive that attempts 
to destroy all the disease would be impossible by other means; 4) carcinoma of the 
trigone, especially infiltrating carcinoma, bordering on or including both ureteral 
orifices; and 5) cancer adjacent to or involving the outlet to the bladder. On the 
basis of these indications Dr. Graves believes the selection of a favorable case for 
cystectomy is not difficult. Our selection of cases for cystectomy has not been 
as restricted. We have operated on some patients who were hopeless. Our ex¬ 
perience with this operation, and that of other surgeons, will continue until we 
know more about the behavior of the various types of cancers that occur in the 
bladder, how and when they spread, etc. We hope some biological or serological 
test will determine when cancer is present in any organ or tissue or remains after 
surgical removal. 

Cystectomy is not a difficult operation but is a tiresome one. One of us (G. 
J. T.) prefers to do it in two stages, transplanting the ureters and accomplishing 
surgical exploration. If cystectomy is not possible, diversion of the urinary stream 
is the best palliative treatment for carcinoma of the urinary bladder. Cutaneous 
ureterostomy is the safest but may not be the method of choice. How the bladder 
is to be removed will depend upon the pathological conditions that are present. 
We usually remove the bladder suprapubically; the dome of the bladder should 


be freed first. If the peritoneum or peritoneal structures are adherent, these 
should be dissected away and remain with the bladder. As the dissection pro¬ 
gresses and approaches the posterior surface, then the undersurface of the 


bladder overriding the rectum, the dissection may be difficult and bloody. An 
easier line of cleavage may be obtained retropubically. The urethra distal to the 
prostate gland is out, the prostate gland is freed and then used as a retractor 
as the dissection continues upwards along the rectum until the seminal vesicles 
can be viewed and completely removed. The vesicles frequently contain cancer 
and metastases occur here frequently. Dissection of the bladder, prostate gland 
and vesicl^ in this way will develop two definite lateral pedicles, one on each 
side, in which most of the important blood vessels may be found. The dissection 
tissue, fat, connective tissue, lymphatic vessels and nodes, surroundina 
the b adder and blood vessels should be thorough. We have not dissected nodes 
usually found along the large blood vessels above the pelvis but we have been 

la 8 iastoces we foantl careinoaia of the prostate, estending posterior to or 
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involving the bladder. With the help of the general surgical staff, we eviscerated 
all of the structures in the pelvis, producing a lateral colostomy and the trans¬ 
planted ureters into this stoma. 

MORBIDITT AND MORTALITY 

In our series we had an 18 per cent mortality, patients who died h ween the 
first and second stage or foUovdng the second stage of the operation. Two patients 
lived 4 years and 11 months, and 1 lived 5 years and 6 months. Eight, or 29 per 
cent, lived more than a year. One lived more than 2 years. The average length 
of time of death was 10 months after treatment. 

Autopsy findings reveal that local recurrences developed frequently, which 
is positive evidence that we did not remove all of the cancer from the local area. 
When the lesion violates the bladder wall and penetrates surrounding tissues 
such as the blood vessels, the Ijonphatic nodes and vessels, in the fat and so on, 
it spreads and metastasizes quickly and widely. In only 9 of the 24 cases that we 
operated upon was there no local spread. In only 1 was there no evidence of 
metastases. In 14 we demonstrated widespread metastases. 

We must emphasize again that metastases from cancer of the urinary bladder 
occurs quickly and frequently. Twenty years ago we used to think that cancer 
of the bladder could be treated as a local lesion for a long period of time, that it 
did not metastasize by any means (blood vessels, lymph vessels). 

Metastases to bone occur frequently and may not be recognized. Nothing 
is seen on x-ray films but later on these metastases become manifest. Metastases 
can occur in distant areas as the skin; in 1 case, metastasis to the skin of the body 
was the only site of dissemination. Most of our wounds remained clean and healed 
well. In some, abscesses developed at the site of local metastases or in the supra¬ 
pubic area in 2 cases. Pyelonephritis was present in 16. No evidence was noted 
in 5 of the patients. Uremia associated rvith other clinical causes of death was 
observed in 2 instances. Our ureteral implants worked pretty well, no obstruc¬ 
tion was observed on one side or the other in 8; obstruction on both sides, 6 cases; 
and obstruction on one side, 5. 

Cystectomy is a bilateral problem: 1) the complete removal of the cancer 
and the urinary bladder; 2) the maintenance of adequate renal function. These 
factors are intimately related one to the other and with the success of the opera¬ 
tion. We are not pleased with the results that we have obtained in doing tliis 
formidable operation. How^ever, we believe that some useful information has 
been obtained from this survey and probably some progress has been made. e 
know that our results can be improved. 

If we are to make any suggestions from this study of our cases that have sub¬ 
mitted to cystectomy, I think they would be as follows: 

The diagnosis of the presence of cancer wthin the urinary bladder can e 
and should be made earlier. 

Gross hematuria may not be the first symptom of carcinoma of the bladder. 
Microscopic blood cells in the urine or urinary symptoms should cause that 
patient to have a complete urological study. 
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The diagnostic methods now emploj'ed to reveal the presence of malignancy 
of the uiinaiy bladder are deficient. Bimanual palpation is helpful. Surgical 
exploration may be necessarj'. All tumors of the urinarj’^ bladder are malignant. 
No tumor is better than its worst part. 

Cystectomy is not a method of treatment for grades 3 and 4 malignancies of 
the bladder but should be applied when the grade of malignancy is not greater 
than grade 2 and when the cancer is confined to the lumen of the bladder. 

Metastases in carcinoma of the bladder occurs early and may be widespread 
with any degree of malignancy and sometimes before the diagnosis of cancer of 
the bladder is made. 

Diversion of the urina r y stream into the sigmoid or into the skin is the best 
palliative treatment. Implantation into the skin is the safest method. 

962B Brighton Way, Beverly HiUs, Calif. {G.J.T.) 
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HYDRODYNAMICS OF UPPER URINARY TRACT AFTER MUCOSAL 
URETEROSIGMOIDOSTOMY: CASE REPORT* 

JAMES M. WHISENAND (by invitation) and VINCENT MOORE (by invitation) 

From the Deportment of Uroltmy of the San Diego County General Hospital, 

San Diego, Calif. 

The following case is reported because it is unique, and because it offers in¬ 
formation relative to hydrod 5 mamics of the urinary tract, acidosis and uremia 
following ureterosigmoidostomy by the mucosa-to-mucosa method. It demon¬ 
strates that relatively normal existence is possible despite the passage of a fecal 
stream through the kidneys if obstruction is absent at the ureterosigmoid junc¬ 
ture. Free communication between the renal pelves and the bowel is demon¬ 
strated by spontaneous air pyelograms, reflux pyelograms after enemas, and by 
the prompt healing of the nephrostomies after removal of the nephrostomy tubes. 
High intracolonic pressures presumably are transmitted to the renal pelves. 
It is suggested that acidosis and uremia may follow as a result of systemic uri¬ 
nary backflow. 

CASE EEPORT 

A white woman, 47 years old, entered the San Diego County General Hospital 
complaining of total hematuria, and severe urgency of 3 months’ duration. The 
associated symptoms were general malaise, weakness, and weight loss of 11 
pounds. A smooth, solid, ovoid, freely movable tmnor, 15.0 cm. in diameter, 
was palpated in the pelvis anterior to and separate from the uterus. 

The systolic blood pressure was 210 mm. of mercury and diastolic was 120. 
The urine contained innumerable red and occasional white blood cells. Urine 
culture resulted in a growth of E. coli and P. vulgaris. The hemoglobin was 68 
per cent, red blood cells 3,920,000, and white blood cells 11,700 with a slight 
shift to the left. The blood urea nitrogen was 23.9 mg. per cent. 

Serial roentgenograms of the skeletal system and a roentgenogram of the 
chest w'ere normal. 

Cystoscopic examination revealed a large, fungating carcinoma which filled 
the bladder. The ureteral orifices were not seen. Indigo carmine did not appear 
in 30 minutes. Right hydronephrosis, grade 3, was seen on excretory urograms. 
No dye appeared on the left side (fig. 1, A). 

The pathologic diagnosis was papillary carcinoma, grade 2. 

La view of these observations and the desperate condition of the patient, 
bilateral nephrostomy was recommended and was accomplished without inci¬ 
dent. A double left upper ureter and pelvis necessitated two nephrostomy tubes. 

The condition of the patient improved rapidly. The previously nonfunction¬ 
ing left kidney excreted up to 800 cc daily, and the blood urea nitrogen dropped 
to 14.6 mg. per cent. Pyelo-ureterography through the nephrostomies disclose 

Read at annual meeting, Western Section, American Urological Association, Yosemite 
Valley, Calif., May 10, 1950. 

* Joseph F. McCarthy prize essay. 
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Fig. 1. A, admission exoietory urogram at 60 minutes, demonstrating grade 3 right 
hydronephrosis and no function on left B, pyelo-ureteiograms through nephrostomy tubes 
showing decrease in right hydronephrosis. Double pelvis on left is shown. Both ureters are 
tortuous and dilated. 



Fig. 2. Bladder and Its tumor 
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that the right hj’-dronephi-osis rvas much decreased, and that a grade 2 hydro¬ 
nephrosis was present on the left side. The ureters wei'e elongated, tortuous, 
dilated and obstructed in their intramural portions, the right partially and the 
left completely (fig. i, B). 

Total cystectomj^ with ligation of the ureters was performed 14 days after 
nephrostomy (fig. 2). ISio evidence of metastasis was found. The patient’s con¬ 
dition at this time did not warrant ur•eter•osigmoidostom}^ Convalescence was 
uneventful. 

One month after cystectomy, bilateral uretei’osigmoidostomj' was done using 
the mucosa-to-mucosa technique. The patient’s postoperative course was re¬ 
markably smooth. Her temper'ature I'ose to 103F on the fir'st da}^ after trans¬ 
plantation, but was normal thereafter. Immediatel 5 '^ after the anastomosis, the 



Fig. 3. Pyelo-ureterograms through nephrostomy tubes after ureterosigmoidostomy 
demonstrating free communic.'ition nith sigmoid 

blood urea nitrogen rose to 23 mg. per hundred cubic centimeters but wa.s 
11.6 mg. by the eleventh postoperative daj’^. On the third postoperative day, 
gross feces and gas were observed coming from the nephrostomy tubes. The 
patient evinced no untoward reaction to the fecal current through her upper 
urinai^r tract. The nephrostomy tubes were clamped. Fece.s and gas literaUj 
exploded from the nephrostomy tubes when thej' were released for irrigation. 
Pyelo-ureterogi'aphy through the nephrostomies demonstrated free communica¬ 
tion with the sigmoid bilaterallj' (fig. 3). Beginning the fifth day after the tians- 
plantation, the nephrostomj* tubes were removed in series. All drainage born 
the rectum promptlj' ceased and the contents of the i)owel drained profii.^eh 
from all renal fistulas. Tliese gradually closed, however, and were com plot ch 
healed by the sixteenth dav following the anastomosis. 

Since discharge from the hospital the patient has remained afebrile and 
as.rTnptomatic and has returned to her occupation as baimaKl. The blood pres- 
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sure has decreased to 138 over 90. The cloaca has functioned -a-ell. However, 
blood chemistn’ detemrinations have behed the clinical course: the ru'ea nitrogen 
has gi-adually increased, the carbon dioxide combining power has decreased, 
although the patient has gained weight, strength and well being (fig. 4, -4). 

Excretoiy urograms since the anastomoses have not been sufficiently distinct 
for reproduction. Dye has been seen in some minor calyces, but the mediiun 



'BUN 

..»C04 



Tig. 4. .4, values of blood urea nitrogen and carbon dioxide combining poner foUowino- 
ureterost^oidostomy by mucosa-to-mucosa method. Gradual development of uremia and 
acidosis, rendency towards correction on continuous rectal drainage. B, intracolonic nres 
sure readings obtained during resting and straining. Resting values correspond with nor- 

urina^'bfckflow' P^°duce 


never has displaced the gas sufiiciently to outline the pelves and the ureters 
completeh-. 


Sigmoidoscopy 116 days after the anastomoses disclosed normal bowel mucosa, 
the ureteral orifices were not visualized. 

Certain interesting e.xperimental data were obtained, but determination of 
the in rapehm pressure was overlooked. The pressure of expuLdon of gas and 
feces through the nephrostomy tubes was estimated at 40 to 50 mm of nfercmw 
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According to Best and Tajdor, noi-mal resting intracolonic pressure is 20 mm. 
of mercuiy, and the defecation reflex occurs at 40 to 50 mm. of mercury. Strain¬ 
ing produces pressures of 100 to 200 mm. of mercuiy. Figure 4, B illustrates 
mtracolonic pressure in this patient at rest and v ith straining, after instillation 
of increasing quantities of a 20 per cent hippuran solution. Pneumopyelograms 
at resting pressures, obtained at will, are shm™ in figure 5, A. Pjmlo-uretero- 
grams obtained at resting pressures with the hippuran enema are shomi in 
figure 5, B. 

The values of the blood uvea nitrogen and of the carbon dioxide combining 
poiver after ureterosigmoidostomy are presented in figure 4, A. The uremia and 



Fig. 5. A, plain film of abdomen shows bilaferal pneumopj'elograms. B, hippuran enema 
at resting pressure showing reflu.x up right ureter and loft pneumopyelogram. Colon filled 
to splenic flexure. 


acidosis finally recurred and persisted. Continuous rectal drainage bt" catheter 
for seven day periods tended to restore noimal values. 

DISCUSSION 

Imbalances of blood chemistiy values following urcterosigmoidostomj^ have 
been noted only recentlj\ Ferris and Odel report that 80 per cent of their series 
of patients had hyperchloremic acidosis. The majoritj' of these also had elevated 
blood urea values. 

These men have postulated that selective rectal absorption of chlorides occurs 
producing a relative sodium deficiency and acidosis. However, the exact mecha¬ 
nism of this process and the elevated levels of blood urea are not explained. 
Sauer and his coworkers discounted reabsorption from the bowel as a factor 
because thej' noted a nse in the blood urea nitrogen immediately po«topciati\clj 
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when the patients were on continuous rectal tube drainage, and a fall later on 
when the rectal tube was removed. 

The mechanism producing acidosis and uremia possibty may be pj^elorenal 
backflow. Reflux pyelograms and the observed fecal drainage from the nephros¬ 
tomies demonstrate the free communication of fluid and hence of intrapelvvc 
and intracolonie pressures in the case reported here. Others have also noted 
reflux following mucosa-to-mucosa anastomosis. 

Pyelorenal backflow and upper urinary tract pressure studies have been re¬ 
ported by various authors. The pressure required to produce pyelorenal back- 
flow in normal kidneys varies from 20 to 160 mm. of mercuiy. In hydronephrotic 
kidneys, pressures of only 10 to 15 mm. of mei-ciiry will cause pyelorenal back- 
flow. Data obtained in our patient reveal that pressures of sufficient magnitude 
to produce this phenomenon are directly transmitted to the renal pelves from 
the colon. In our patient, as in those of others, there was a tendenc 3 '- toward 
correction of the chemical imbalance on continuous rectal drainage. 

Comparison has not been made of blood chemistiy imbalances following the 
Coffer' tunnel type of operation and those following the mucosa-to-mucosa 
technique. Theoretically, reflux after the Coffej' type operation does not occur 
and pj'elorenal backflow would not be a factor. However, the absence of reflux 
never has been proved clinicalty. 


SUitMARY 

A case is presented in which free communication and transmission of pres¬ 
sure between the colon and the renal pelvis occurred following mucosa-to- 
mucosa ureterosigraoidostomy. This was shonm by explosive passage of feces 
and gas through nephrostomies, and by air and opaque reflux pyelograms. The 
free communication is demonstrated to be acceptable in some respects by the 
prompt healing of the nephrostomies, the well being of the patient and the 
absence of febrile episodes. Nevertheless a'fecal stream through the kidnej^s 
could not conceii'ablj' produce any benefit. Speculation is offered concerning 
the role of intrapelvic pressures, transmitted from the colon, causing sj'stemic 
backflow of urine in the production of acidosis and uremia. We believe that sub¬ 
sequent observation will demonstrate the deletei’ious effect of free transmission 
of intracolonic pressures to the renal pelves. 
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According to Best and Tajdor, normal resting intracolonic pressure is 20 mm. 
of mercui 3 ^, and the defecation reflex occurs at 40 to 50 mm. of mercury. Strain¬ 
ing produces pressures of 100 to 200 mm. of mercuiy. Figure 4, B illustiates 
mtracolonic pressure in this patient at rest and ivith straining, after instillation 
of increasing quantities of a 20 per cent hippuran solution. Pneumopjmlogiams 
at resting pressures, obtained at will, are shown in figure 5, A. Pyelo-uretero- 
grams obtained at resting pressures with the hippuran enema are shown in 
figure 5, B. 

The values of the blood urea nitrogen and of the carbon dioxide combining 
povei aftei ureterosigmoidostomy are presented in figure 4, A. The uremia and 



Fig 5 A, plain film of abdomen shoiis bilateial pneumopyolograms B, hippuran enema 
at resting pressuie showing ieflu\ up light uieter and left pneumopyelogram Colon filled 
to splenic flexuie. 


acidosis finalty recurred and persisted. Continuous rectal drainage by catheter 
for seven day periods tended to restore normal values. 

DISCUSSION 

Imbalances of blood chemistiy values following ureterosigmoidostom}" ha\e 
been noted onl}’^ recentljE Ferris and Odel report that 80 per cent of their .senes 
of patients had hj^perchloremic acidosis. The majoritj' of these also had clciatcd 
blood urea values. 

These men have postulated that selective rectal absorption of chloiides oeciiis 
producing a relative sodium deficiencj’^ and acidosis. However, the exact mecha¬ 
nism of this process and the elevated levels of blood urea aie not cxplaincc. 
Sauer and his coworkers discounted reabsorption from the bowel as a factor 
because they noted a rise in the blood urea nitrogen immediately postojieratn-ely 
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when the patients were on continuous rectal tube drainage, and a fall later on 
when the rectal tube was removed. 

The mechanism producing acidosis and uremia possibly may be pyelorenal 
backflow. RefliLx pyelograms and the obsen-ed fecal drainage from the nephros¬ 
tomies demonstrate the free commimication of fluid and hence of intrapelvic 
and intracolonic presaires in the case reported here. Others have also noted 
reflux following mucosa-to-mucosa anastomosis. 

Pyelorenal backflow and upper urinatA’ tract pressure studies have been re¬ 
ported by various authors. The pressm-e required to produce pyelorenal back- 
flow in noi-mal kidneys varies from 20 to 160 mm. of mercirry. In hydronephrotic 
kidneys, pressirres of only 10 to 15 mm. of mercury will cause pyelorenal back- 
flow. Data obtained in our patient reveal that pressures of sufficient magnitude 
to produce this phenomenon are directly transmitted to the renal pelves from 
the colon. In our patient, as in those of other's, ther-e was a tendency toward 
correction of the chemical imbalance on continuous I'ectal drainage. 

Comparison has not been made of blood chemistry imbalances foUouing the 
Coffey tiumel t.vpe of operation and those following the mucosa-to-mucosa 
techirique. Theoretically, refliLx after the Coffey t.vpe operation does not occur' 
and pyelorenal backflow- woidd not be a factor. However', the absence of reflux 
never has been proved clinically. 


SODLART 

A case is presented in w'hich fi'ee communication and transmission of pres¬ 
sure between the colon and the renal pehis occurred following mucosa-to- 
mucosa ru'eterosigmoidostomy. This was shown bv e.xplosive passage of feces 
and gas thi-ough nephrostomies, and by air and opaque reflux pyelogt'ams. The 
free commimication is demonstrated to be acceptable in some respects by the 
prompt healing of the neplnostomies, the well being of the patient and the 
absence of febrile episodes. Xevertheless a'fecal stream through the kidneys 
could not conceivably produce any benefit. Speculation is ofi'ered concei-ning 
the role of intrapehic pressirres, transmitted from the colon, causing SA’stemic 
backflow- of urine in the production of acidosis and m'emia. We believe that sub¬ 
sequent obserwation will demonstrate the deleterious efl’ect of free transmission 
of intracolonic pressures to the renal pelves. 
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CCMPLICATIOXS AXD END RESULTS FOLLOWING URETEEO- 
LNWESTINAL ANASTOZMOSIS 


JAY J. CRAYE. FREDERICK A. 
GLEN H. GODIESS and 


BENNETTS and (bv invitalion) 
JAY FREEMAN CRANE 


From ihc Urological Scrriec of the Unircrsilu of Southern California, 
Los Angeles, Calif. 


Uretero-intestinal anastomosis as a method of diverting the urinary stream 
above the bladder is not difficult technicaUy, but when carcinoma is the indica¬ 
tion for the procedure, with or without cystectomy, the operation assumes 
major proportions. Patients with cancer generally are poor surgical risks. 

In the interests of increasing our knowledge of the compheations and end 
results of uretero-intestinal anastomosis, particularly the physiochemical dis¬ 
turbances that occiu- as a result of the procediu-e. an analysis has been made of 
33 cases taken from the urological service of the L'niversity of Southern Cali¬ 
fornia at the Los Angeles General Hospital and from our private practice. 


SEX -VXD -AGE 

Distribution as to se.v and age is given in tables 1 and 2. 


IXDIC-ATIOXS AX'D TVPE5 OF -iXASTOMOSES 

The indications for the operation and the types of anastomoses employed are 
presented in table 3. 


ASSOCIATED PATHOLOGIC LESIONS 

In table 4 are analyzetl the local and general associated pathologic lesions 
encoimtered. In 3 of the patients the primaiy disease was the only lesion present. 
Infection and, or obstruction of the urinary tract accompanied the primary lesion 
which constituted the indication for uretero-intestinal anastomosis in many in¬ 
stances. In some patients multiple asociated local or sj-stemic conditions in¬ 
creased the hazard of operation. Almost all patients were poor surgical risks 
because of impaired general health as a result of intense ^-mptoms referable to 
the bladder, lack of adequate chet and of rest and because of their ase. The 
majoritA- had frequency, nocturia, urgency and dystuda and many had ^ered 
intractable pain. Sevenn--sis per cent also had gross hematuria. In 60 per cent 
SA-mptoms had been present for six months or less before operation. 


DEGREE OF AIALIGXAXCT 

In every instance of carcinoma of the bladder or of the urethra, biopsy was 
done prior to the metero-intestinal anastomosis. Table -5 indicates the made of 
malignancy in these 27 cases. Several patients with lesions of grade 2 or made 3 
malignancy had had resections prior to the operations reported here Durino- 
the mtervemng periods, which ranged from 3 months to 1 rear, the made of 
malignancy had increased. ' ' ^ 


Read at annual meetinc, Wes 
Valiev, Calif., May 10,195^. 


tern Section, American Erolorical Association, Yosemit 
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TYPE OF SURGERY’ 

The opeiation was done as a one stage procedure in 31 patients of the senes, 
including 11 m whom both uretero-intestinal anastomosis and total cystectomy 
ivas earned out. Two patients had a two stage operation of which the second 


Table 1. Dislnbution as to sex 



VUMBER PATIENTS 

Male 1 



Female 


Total 

33 

Table 2. Distiihxihon as to age 

\EARS 

NUMBER PATIENTS 

^0-25 . . . . 

1 

25-50 

6 

50-60 

9 

60-70 

11 

70-80 

6 

Total 

33 


Table 3. Indications fot and types of anastomoses 



COFFEA 

NO 1 

COFFEA 

NO 2 

MICOSA TO 
MLCOSA 

j TOTAI. 

Carcinoma 




I 

bladder 

5 (I) 

3 (3) 

IS (3) 1 

1 26 (7) 

urethia 

— 

1 

— 1 

1 

cervix 

- 1 

— 

I , 

1 

uteius 


1 


1 

rectum 


— 

1 , 

1 

Cjstifis 

1 (1) j 


1 

1 (I) 

tuberculous 


— 

— 

interstitial ^ 


1 

— 

1 

Exstrophy of bladder 

- 1 

_ 1 

1 

1 (1) 

1 (1) 

Total j 


G 

21 

33 


Note Numbers m parentheses represent cases in which only one ureter was anastomosed 


to the intestine. 

Stage consisted in cystectomy (table 6). In 9 patients only one uielei was tiaiis- 
planted (table 3). The opposite kidney had been lemoved m 6 instances and in 
3 it was thought functionless. In 2 of the latter, however, lenal function letuined 
and the passage of mine thiough the bladder caused a lecmienco of the piiniaiy 
complaint. 



COMPLICATIONS FOLLOMTNG URETERO-IXTESTINAL ANASTOMOSIS 
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POSTOPERATIVE COJIPLIC ATIONS 

Table 7 records the complications encountered during the first postoperative 
week. Adynamic ileus occurred most often and at times was the most troublesome 


Table 4. Associated pathologic les^ons 


ASSOCIATED LESION 

INDICVTIONS rOR 1>RETER0*I\TESTINAL ANASTOMOSIS 

Cancer j 

Cjstitis 

E'vstrophy 

of 

Bladder 

Bladder 

Urethra 

Cer\ K 

Inter¬ 

stitial 

Tuber¬ 

culous 

Hydronephrosis 

10 

— 

1 

1 

1 

1 

Chronic p 3 'elonephritis 

9 

— 

—• 

— 


1 

Functionless kidnej' 

5 


— 

— 

i 

— 

Pyonephrosis 

3 


1 

1 

1 

1 

Prostatic obstruction 

2 

— 

— 

— 

— 

— 

Cancer^of prostate 

1 

— 

— 

— 

— 

'— 

Vesicaficalcuh 

1 

— 

— 

— 

— 

1 

Secondarj’ anemia 

3 


— 

— 

— 

— 

Hj'pertensive heart disease 

2 

1 

— 

— 

— 

— 

Arteriosclerotic heart disease 

3 

— 

— 

— 

— 

— 

Sj’philis 

1 

— 

1 

— 


— 

Duodenal ulcer 

1 

— 

1 - 

— 


— 


Table 5. Gtade of malignancy in vesical and wethral tumors 


LESION* 

I 

II 

UI 

rv 

TOTAL 

1 

Cancer 

bladder 

2 

9 

13 

2 

26 

urethra 

— 

1 

— 

— 

1 

Total 

2 

10 

13 

2 ! 

1 

27 


Table 6. Type of surgery 


INDICATION 

ont: stage 

TI\0 STAGE 

ithout 

C> stectom} 

With 

C>stectomy 

With 

C 3 stectomy 

Cancer 

bladder 

14 

1 

11 1 


urethra 

All other lesions 

6 


1 

Total 

20 

! 

2 


complication. The mucosa to mucosa technique gave the best immediate post- 
opeiative result so far as infrequency of complications was concerned. 


It is becoming incieasingly apparent that, duiing the initial postoperat 
period, close watch for electrolyte imbalance is of utmost importaMe. A diet 
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insufficient caloric value, reabsorption of urinaiy products from the rectum and 
obsti-uction and/or infection of the upper urinary tract all contribute to rapid 
alteration of the electrol 5 "te balance in these patients. 


Table 7. 


Ileus. 

Pyelonephritis 
Leakage of urine 
Wound infection 
Peritonitis 
Jaundice 
Atelectasis 
Pneumonia 
Wound dehiscence 


Clinical complications during first postoperative week 


COFFEV NO 1 
NUMBER 
PATIENTS 

COFFEY NO. 2 
NUMBER 
PATIENTS 

MUCOSA TO 
AIUCOSA NUMBER 
PATIENTS 

TOTAL 

INSTWCES 

3 (50%) 

3 (50%) 

6 (29%) 

12 

— 

3 (50%) 

3 (14%) 

6 

3 (50%) 

1 (17%) 

2 (10%) 

6 

2 (33%) 

2 (33%) 

2 (10%) 

6 

— 

1 (17%) 

3 (14%) 

4 

— 

1 (17%) 

1 ( 5%) 

2 

1 (17%) 

— 

— 

1 

— 

— 

1 ( 5%) 

1 

— 

1 (17%) 

1 ( 5%) 

2 


Note: The percentages in parentheses relate to total operations by the various tech¬ 
niques : the Coffey No. 1 technique was employed in 6 patients, the Coffey No. 2 in G, and 
the mucosa to mucosa in the 21 other patients in this series. 


Table 8. Changes in blood chemistry during the first postoperative week 



NPN 

0\ ER 45 MG 

CO? BELOW 
•iO VOLUMES 

POTASSIUM 
BELOW 15 MG 

Coffey No. 1 

2 (33%) 

— 

— 

Coffey No. 2 

3 (50%) 

— 

— 

Mucosa to mucosa 

9 (43%) 

8 (38%) 

13 (62%) 


Note: The percentages in parentheses relate to the total operations by the various 
techniques. 


Table 9. Changes in Mood chemistry from the second week to one month after operation 


^OVPJ^O•^:IN MTKOCEN 







rOTVSSlUM 


Remained 
Norma! j 

1 

Elevated 

(Uremia) 

Returned to 
Normal after I 
Primary Rise I 

CU? BELOW’ 
40 VOLUMES 1 

11 FLOW 

15 MG 

Coffej' No. 1 

2 (33%) 

2 (33%) 

2 (33%) ' 

— 

— 

Coffey No. 2 

2 (33%) 

3 (50%) 

1 (17%) 

— 

— 

Mucosa to mucosa 

9 (43%) 1 

7 (33%) 

5 (24%) , 

9 (43%) 

G (29%) 


Note: The percentages in parentheses relate to the total operations bj' tlie various 
techniques. 


Table 8 illustrates the variations in blood nonprotein nitrogen, carbon diovidc 
and potassium during the first postoperative week. In tlie earlj' opeiations done 
bj' the Coffej^ No. 1 and Xo 2 technique we were not aware of these rapidly 
changing electrolyte values so that complete data on blood chemi.slry ucic not 
obtained during the immediate postoperative course. 

Table 9 illustrates electrolyte embalances observed during the late po^topcia- 
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tive period in this series. These data indicate that an increase in nonprotein 
nitrogen appeared early in some patients and that their blood chemistry values 
returned to normal dui-ing the second postoperative week. However, m a few 
the values remained elevated uhile in others they became elevated during this 
period of their convalescence. Evidence of reabsorption of urinary products from 
the rectal mucosa was obtained through observation of blood chemistiy values 
in 1 patient; This woman was able to hold her urine in the rectum for periods as 
long as eight hours at which times her nonprotein nitrogen would rise to 75 to 
80 mg. per hundred cubic centimeters. She uas instructed to empty her rectum 


Table 10. Results as to survival 



VUilBER TATIEVrS 

Died within two weeks; 

1 

Coffey No. 1 

1 

Coffey No. 2 

3 

Mucosa to mucosa 

3 

Died w ith 2 months to 1 year | 

16 

Alive at present ( 3 months to 3 years after operation) . ' 

10 

Total 

33 


Table 11. Puncipal causes of death 



COFFEE 

NO 1 

COFFE\ 

NO 2 

irucosvto 

1 iTOCOSA 

Carcinoma 

1 

2 

6 

Uremia and pyelonephritis 

4 

4 

3 

Intestinal obstruction | 

— 


3 

Peritonitis 

1 

_ 

2 

Myocardial fibrosis with failure 

_ ; 

_ ; 

1 

Pneumonia 

_ 


1 

Pulmonarj- embolus 

— 

— 

1 


Rote- In many patients there n-as more than one possible cause for death. 


even- 3 or 4 hours, during which regimen the nonprotein nitrogen would drop 
to 35 to 40 mg. 

In combating hypopotassemia we have used exclusively the intravenous ad- 
mmistration of potassium chloride. Since these patients frequently have adjma- 
mic ileus they aie unable to derive benefit from oral administration of the drug 
and because of the ureteio-intestinal anastomosis rectal administration of potas¬ 
sium hkemse is ineffective. 


postoperative hospit.vliz.ation 

The average period of hospitalization following operation in the 2G patients 
who lived more than 2 weeks after the surgical procedure nas 37 davs. o1 
these patients this period aveiaged 25 days, the stay in the hospital being pro- 
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longed in the other 4 patients because of jaundice in 1 (105 days), a leukotomy 
in 1 (52 days) and for additional urologic surgery in 2 others. 

mortality 

The mortalit 3 '’ in the series is pr&sented in table 10. The immediate mortalitj' 
was 21 per cent (7 patients). In the patients subjected to the Coffey No. 1 tech¬ 
nique it was 17 per cent (1 of 6 patients), in those in whom the Coffey No. 2 
technique was employed 50 per cent (3 of 6 patients), and following the mucosa 
technique 14 per cent (3 of 21 patients). Of the 16 patients who died within 

2 months to 1 year after operation, 9 in whom the operation had been done as a 
palliative measure died of the malignant disease for which surgical intervention 
had been undertaken, 3 died of uremia, 3 of intestinal obstruction and 1 of 
myocardial fibrosis. 

CAUSES OP DEATH 

Table 11 lists the principal causes of death in the series. In many patients there 
was more than one cause for death, for example carcinoma was associated fre¬ 
quently with chronic pjmlonephritis and uremia. Three patients had intestinal 
obstruction, 1 requiring resection of the gangrenous borvel (this patient died of 
pneumonia). Peritonitis was notablj’' infrequent in the series, however 3 patients 
died earJ 3 ^ from this operative complication. It is interesting to note that 3 of the 
10 patients now liidng were those whose primary lesion was benign, i.e,, tuber¬ 
culous cystitis, interstitial C 3 ''stitis and exstroph 3 ' of the bladder, and that all 

3 were in the early age group. The patient in whom the ureter was anastomosed 
to a colostom 3 '’, which had been done because of rectal carcinoma, also is alive. 
With the exception of the 3 patients rvith benign lesions, all in the series had 
some form of carcinoma and were poor surgical risks because of the general state 
of health and advanced age. 


SUMJIARY 

Uretero-intestinal anastomosis with or ivithout c 3 'stectom 3 " is not a new surg¬ 
ical approach to the treatment of vesical cancer. It cannot be considered a solu¬ 
tion to this grave problem, especiaIJ 3 '’ in the late stages of the disease when the 
patient’s general condition is poor and the neoplasm is highb' malignant. Even 
in well selected cases and in spite of the contribution of the antibiotics in mitigat¬ 
ing the hazard of removal of the cancerous bladder and uretero-intestinal anasto¬ 
mosis, complications are numerous and the end results seldom are entirely 
satisfactory. It ma 3 ’^ be said, however, that the end results are more satisfactoij 
than are those achieved bi' adequate radiation. 

One factor contributing to the high rate of unsatisfactoy end results is to 
be found in the ill advised conservative attitude that has dominated choice of 
thcrap 3 ' for vesical neoplasms so that uretero-intestinal anastomosis alone or in 
conjunction with c 3 'Stectom 3 ’ seldom is used until late in the couivc of the di.'=e;i.‘-c, 
when the patient’s poor general health precludes a favorable outcome. Also, it w 
becoming increasing^' evident that man 3 ' untoward results following this opera- 



COifPLICATIOXS FOLLOWEN'G tTEETEKO-IXTESTIXAL AXASTOJIOSIS 


577 


tion are due to the rather severe physiochemieal changes which occur' postopera- 
tively. We believe that close attention should be paid to these sequellae, parti¬ 
cularly to changes in the levels of nonprotein nitrogen and potassium in the 
blood. 


coxcnrsiox 

In reevaluating the more conseiwative methods of dealing with a malignant 
lesion of the bladder, the frequency of recurrences would indicate that a more 
radical method should be emplo 3 'ed before the neoplasm becomes surgicaUj^ im- 
manageable and the patient’s condition deteriorates to a degi'ee that forbids 
e.vtensive surgei'}' or that precludes a successful result. 

1801 Wilsliire Blvd., Los Angeles a, Calif. 
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ACUTE RETENTION IN PREGNANCY 

STEPHEN BURDON, JOSEPH E. MAURER, and ROBERT LICH, JR. 

From the Section on Urology, Department of Surgery, University of Louisville School of 

Medicine, Louisville, Ky. 

Failure of the urinary bladder to function normally during pregnancj'" is un¬ 
common. The inability of the normal bladder to adequatelj'’ empty during the 
pregnant state is reported in but one condition; that is a retwverted uterus. 
Severe uterine retroflexion can result in complete obstruction to the urinary 
channel. The mechanism depends on an expanding retroflexed uterus securely 
wedged between the pubis and saci'um in which the cervi.v acts as the pressure 
point to effect urethral occlusion. 

We were able to find in the available literature the report of 2 previous pa¬ 
tients who suffei’ed complete urinary retention in pregnancy'' due to uterine ret¬ 
roversion. Smellie (1877) reported a patient with total urinary retention in the 
fourth month of pregnancy. Crabtree (1912) reported the condition at the Bos¬ 
ton Lying-In Hospital. The case we are presenting occurred in a patient, who 
like the others reported, was in the fourth month of gestation. In all 3 cases, 
the degree of retroflexion was complete so as to prevent the rise of the uterus 
out of the true pelvis. 

CASE REPORT 

A white primipara of 36 years was seen in the Emergency Room of the Louis¬ 
ville General Hospital because of severe constant suprapubic discomfort, and the 
inability to void during the previous 18 hours. Defecation had been painful and 
difficult for the past 2 day's. Examination of the abdomen revealed a markedly 
distended urinaiy bladder and catheterization ydelded 1500 cc microscopically' 
noi’mal urine. This patient experienced immediate relief and refused hospitaliza¬ 
tion. She was seen again the following day', having been unable to micturate 
since catheterization. She consented at this time to hospitalization and a com¬ 
plete urological study'. 

The general appearance of the patient was that of a y'oung white woman not 
seriously' nor chronically' ill, but in acute discomfort. She claimed that she had 
been in excellent health all her life and had no previous disease of the genito¬ 
urinary tract. The patient w'as of the belief that she was approximately 4 months’ 
pregnant. 

Phy'sical examination revealed maiked suprapubic tenderness. The urinary 
bladder could be palpated one finger breadth below the umbilicus. Rectal ex¬ 
amination showed large, protruding, edematous hemorrhoids. Digital examina¬ 
tion revealed a mass which was e.xtemal to the bowel that was exerting obstnic- 
tive pressure on the rectal lumen. On sterile ^•aginal examination a markedly' 
retroverted uterus was palpated, the size of which coincided witii a 4 months 
pregnancy'. There were no other abnoi'mal findings. 

The blood pressure was 114/72. There was no cle^-ation of body temperature. 
The hemogram was within normal limits. 
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Catheterization B'as again easity perfomed and 1800 cc clear urine was ob¬ 
tained. The urine contained an occasional pus ceW and \Yas negative for sugar 
and albumin. The reaction was acid and the specific gravity was 1,024. 

The following day a cj^stoscopic examination was perfoianed under sodium 
pentothal anesthesia. The No. 18 convex Bronn-Buerger cystoscope was in¬ 
troduced into the bladder with considerable difficulty. The urethra was dis¬ 
placed anteriorly and considerable depression of the instrument was necessary 
before it could be introduced into the bladder. Inspection of the bladder re¬ 
vealed an unusual degree of pressure against the posterior wail of the bladder, 
edema of the internal orifice and generalized vascular engorgement. The ure¬ 
teral orifices were displaced lateralty. 



JbIGUHB 1 


After cystoscopy a sterile bimanual peli'ic examination was performed. The 
retrofiexed uterus was replaced in the nornial anatomical position and so main¬ 
tained by a properly fitting pessaiy. Observation for the ne.vt three daj-s dis¬ 
closed complete absence of all urinaiy tract sjTuptoms. The patient voided with 
ease. On the thnd day fofion-jng cj-sfoscopj' only 10 cc residual urine was dem¬ 
onstrated. She was discharged from the hospital and followed at monthly inter- 
vahm the urolog 3 ^ dime. The pessary was removed 1 month after its insertion 

tldZ Tj free, the uterus was in its noimal position 

and theie was no residual unne. ^ 




A ease of complete urinmy retention due to uterine pressure has been ore 
sented as the thnd recozded instance in the available literature. The cliffical 
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findings of obstruction to the ui inary tract and the lower bowel fiom a severely 
retroflexed uterus have been described. 


801 Heyburn Bldg., Louisville, Ky 
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\ SUBSTITUTE BLADDER AXD URETHRA, USIXG CECUM 
AS BUADDER AXD ILEUDI AS UMIETHRA 
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HOWARD HAMLIN axd I. T. RIEGER 

from (he UroloQical and Surgical Sercices of the Presbyterian Hospital of Chicago. 

Chicago, III. 


In the treatment of certain tumors of the rectum, uterus, bladder and prostate, 
in certain congenital anomalies and in other conditions such as extensive vesico¬ 
vaginal and rectovaginal fistulas, it may be highly desirable to divert the urmary 
stream above the bladder. Xumerous operations have been designed to make 
life livable as veil as possible after this procedui-e. Rubin's recent survey makes 
a complete reidew of the literature unnecessaiy. In general, these piocedmes 
fall into the folloving categoi-ies; 

1) Cutaneous fistulas, vhich, of course, include nephrostomy, pyelostomy, 
ureterostomy and colostomy vith ureteral transplants. 

2) Implantation of the ureters into some portion of the gastro-intestinal tract 
left in continuity, ureterosigmoidostomy being most acceptable. 

3) Implantation of the ureters into some isolated part of the gastro-intestinal 
tract vith various t>-pes of cutaneous fistulas. 

Each of those procedures has value and each has some limitation such as: 
a “wet” colostomy, stricturing of the transplanted ureters, recmTent pyelone¬ 
phritis, incontinence and limitation of radical surgeiy when dealing with malig¬ 
nancy. 

Stimulated by a study of Cortes’ work on the formation of a substitute blad¬ 
der from the isolated cecum with the appendix seinfing as the e.xtei’nal fistula, 
in which incontinence was the chief disadvantage, we i-easoned that a continent 
substitute bladder could be made from the cecum if the cut-off action of the 
ileocecal valve and the peristaltic action of the ileum could be utilized. 

iMann and Bollman showed that an isolated piece of small intestine anasto¬ 
mosed in an antiperistaltic manner between the skin and the gastro-intestinal 
tract in the dog allowed no fecal spillage, if the antiperistaltic segment measm'ed 
more than 4 to 5 inches long. The principle has been used in the Roux A* an¬ 
astomosis to correct biliaiy stricture (Cole, et al.). Pearse found that the anti¬ 
peristaltic arm should be 12 inches long to prevent regurgitation of intestinal 
contents. This action seiwes as part of our cut-off valve. The ileocecal x-alve is 


competent and prevents reflux of bowel content from the cecum into the ileum 
in an appreciable percentage of cases of large bowel obstmetion. This action 
sen-es as the second factor to help make our cut-off valve. Applebv, as well as 
othei-s, has shown recently that both ureters can be transplanted with safety 
to the ceemn if adequate drainage is prorided. 

lYe wish to present a procedure for urinaiy diversion by the formation of a 
substitute bladder which has the following advantages: 

1) There is no contamination by the fecal stream. 

2) The ureteral anastomoses are easily made at any level up to the kidnev 

and can be covered bj’ peritoneum. ' ’ 


Read at 


annual meeting, .American Urological Association. Washington,D.C,May 31.1950, 
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findings of obstmction to the urinaiy tract and the lower bowel from a severely 
retroflexed utems have been described. 


801 Heyhurn Bldg., Louisville, Ky. 
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In the treatment of certain tumors of the rectum, uterus, bladder and prostate, 
in ceiaain congenital anomalies and in other conditions srrch as extensive vesico¬ 
vaginal and rectovaginal fistulas, it may be highly desirable to divert the urmaiy 
stream above the bladder. Xumerous operations have been designed to make 
life livable as well as possible after this procedure. Rubin’s recent suixey makes 
a complete remew of the literature unnecessary. In general, these procedures 
fall into the following categories: 

1) Cutaneous fistulas, which, of course, include nephrostomy, pyelostomy, 
ureterostomy and colostomy with ureteral transplants. 

2) Implantation of the rrreter-s into some portion of the gastro-intestinal tract 
left in continrrity, m-eterosigmoidostomy being most acceptable. 

3) Implantation of the meters into some isolated part of the gastro-intestinal 
tract with variorrs tj'pes of cutaneorrs fistulas. 

Each of those procedmes has value and each has some limitation such as: 
a “wet” colostomy, stricturing of the transplanted meters, reem-rent pr-elone- 
phiitis, incontinence and linritation of radical surgery when dealing with malig¬ 
nancy. 

Stimrrlated by a study of Cortes’ work on the formation of a srrbstitrrte blad¬ 
der from the isolated cecum with the appendix serving as the external fistula, 
in which incontinence was the chief disadvantage, we reasoned that a continent 
substitute bladder could be made from the cecum if the cut-off action of the 
ileocecal A*alve and the peristaltic action of the ileum could be utilized. 

Alarm and Bollman showed that an isolated piece of small intestine anasto¬ 
mosed in an antiperistaltic maimer between the .gkin and the gastro-intestinal 
tract in the dog allowed no fecal spillage, if the antiperistaltic segment measured 
more than 4 to o inches long. The principle has been rrsed in the Roux AT an¬ 
astomosis to con-ect biliarj- strictme (Cole, et al.). Pearse formd that the anti¬ 
peristaltic arm should be 12 inches long to prevent regurgitation of intestinal 
contents. This action sen-es as part of our cut-off’ valve. The ileocecal tmlve is 


competent and prevents reflux of bowel content from the cecum into the ileum 
in an appreciable percentage of cases of large bowel obstruction. This action 
ser\-es as the second factor to help make our cut-off valve. Applebv, as well as 
others, has shonu recently that both ureters can be transplanted'with safety 
to the cectrm if adequate drainage is provided. 

B’e whh to present a procedure for urinary diversion by the formation of a 
substitute bladder tvhich has the following advantages: 

1) There is no contamination by the fecal stream. 

2) The ureteral anastonioses are easily made at any level up to the kidnev 

and can be coA'ered by peritoneum. " ’ 


Road at annual mcetin 


g. .American Urological Association.Washington, D. C, May 31.1950. 
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3) A cystoscope can. easilj* be passed to the nen* bladder and the ureteral 
orifices dilated or otherwise treated if need be. 

4) A device is not necessary to prevent leakage. 

5) There is no limitation of radical surgeiy. 

The new bladder is made from the isolated terminal ileum, cecum and ascend¬ 
ing colon. Bowel continuity is reestablished b}’’ ileocolostomj^ and the ureters 
are transplanted to the new bladder. The terminal ileum is brought out to the 
abdomen to seiwe as the urethra and an indwelling catheter is left in the new 
bladder. Finall 3 ', the patient is taught how to catheterize himself often enough 
to prevent overflow leakage. 

The steps in the procedure are as follows: 

1) The bowel is prepared in the usual manner, with more catharsis to clean 
the cecum. The terminal ileum, cecum and ascending colon are thoroughh’’ mo¬ 
bilized. The ascending colon is divided near the hepatic flexure and the ends are 
closed, so as to leave a new bladder which is 6 to 8 inches in length. Then the 
terminal ileum is divided 6 to 8 inches proximal to the ileocecal valve and the 
pro.ximal end is closed. The mesenteiy is divided as far as possible towards the 
root. 

2) Bowel continuit 3 ’ is re-established by ileocolostomy. At this point the op¬ 
eration can be terminated at an 3 ' time if the condition of the patient so war¬ 
rants it. The new bladder is swung downwards and to the left so that it lies 
trans^'erseh' at the pehuc brim. The ileocecal ^•alve should lie anteriorh' to facili¬ 
tate future C 3 ’stoscop 3 L The ureters are then transplanted to the posterior wall 
of the new bladder. 

3) The method for ureteral transplantation has most often been a modified 
Coft'e3' 1. 

4) Extraperitonealization of the ureters can easih* be accomplished. 

5) The segment of ileum is brought out to the abdomen through a stab wound. 
A colostom 3 ^ is then made if there is need for one. An 3 ' existing pathological 
changes can now be eradicated or deferred until later. A role 3 ' catheter is left 
indwelling for oA'er a week and the patient is then taught to catheterize himself 
often enough to prevent overfloAv leakage. 

Before attempting this operation on a human patient, it was performed on a 
series of dogs to acquaint ourseh'es with an 3 ' of the difficulties ivhich might 
arise, and to determine if a continent bladder could be made in this fashion. 

Ten dogs were opemted on with a mortalit 3 ' of 4 due to peritonitis and on e\ is- 
ceration. It is difficult to clean out the cecum in the dog. Of the remaining G, four 
had satisfaeton' continent bladders with capacities ranging from 6 to 13 ounces. 
Be 3 'ond the capacities, overflow leakages would occur. However, in one dog o\ cr 
flow never did occur. In this dog the ileal urethra was S inches long, longei than 
in anv of our other dogs. Catheterization was usualh’ done twice daih. m 
nonprotein nitrogen rose acuteh' following transplantation of the iiietcr.- to the 
new bladder, which was usualh' done as a second stage proccduie, then giat na > 
the nonprotein nitrogen values fell over a period of several months to le\c ^ 
just above that of the preoperative state. The nonprotein nitrogen of oiu < o_ 
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fell to 26 on once daily catheterization. This dog n-as continent up to 13 oimcte 
and bevond this oveTflo^v occurred. Xecropsj- revealed some stnctunng of the 
ureters*in most cases vdth varj-ing effects on the upper urmaiy tracts. The mu¬ 
cosa of the new bladders was eveiywhere intact. 

These experiments convinced us that a continent substitute bladder could be 
made in this way. The best results nere obtained in those dogs rvith the largest 

new bladders and the longest ileal urethras. 

Our results, plus those of other investigators show that toxic reabsorption of 
urine from the cecum and ascending colon need not be feared if an adequate 
amount of urine is completely discharged from the body daily. 



Fjg 1. XecropsT specimen of dog S. Substitute bladder irith ileum, 
planted ureters, which are essentiallv normal. 


appendix and trans- 


Necropst- specimen of dog 8 shows substitute bladder rvith essentiaUv normal 
ureters and kidneys (fig. 1). 

One reported human case lived 15 years after implantation of the ureters to 
the isolated cecum with the appendix serving as the axtemal fistula. At necropsv 
the mucosa of the cecum had lost aU glandular elements and resembled that of 
the true urinan' bladder. 

To date 4 patients ha\-e been operated upon. The construction of the bladder 
and ureteral transplants nere all done as one stage. 

Case 1 nas a man with a recurrent pararectal sarcoma bavins had a combined 
abdoimnopenneal resection of the rectum elsenhere. At perineal ex-ploration the 
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main tumor mass was found and removed, vdth the lower end of the sacnim, 
but se^^eral nodules of tumor were seen invading the prostate. Accordingl 3 ’, in 
Octobei 1949, a neiv bladder was formed as described and 2 iveeks later the 
entire bladder and prostate were removed from below. The patient tolerated 
these procedures very well. An excretory urogram 4 weeks postoperative showed 
moderate bilateral hj'-dronephrosis (fig. 2). A cj^stoscope was passed to the new 
bladder and both ureteral orifices were rdsualized. At no time were his nonpro¬ 
tein nitrogen, CO 2 , and blood chlorides abnormal. Later urograms showed much 
less dilatation. '\^Tien last heard from recently he was comfortable and doing 
well. He catheterizes himself about eveiy 4 hours. In subsequent patients we 
have obtained greater capacitj>- by making the bladder larger. 



Fig. 2. E.xcretor 3 ' urogram 4 weeks postoperative. Moderate bilateral hj’dronephrosis. 
Preoperative film not obtained, but at operation left ureter moderatelj’^ dilated. 

Case 2 was a man with an infiltrating carcinoma of the bladder. Following 
the operation, in which the pathological process was not remotmd, he I’apidly 
went downhill and died on the seventh postoperative dajL Xecrops}" revealed a 
massitm peritonitis due to necrosis of the turned in end of the new bladder. 

Case 3 was a man with a large carcinoma of the prostate which seemed at¬ 
tached to the rectum but with no demonstrable metastases (fig. 3, A). In De¬ 
cember 1949, a new bladder was formed and he was discharged from the hospital 
on estrogen therapj^ to recuperate at liome prior to the secondaiy radical re¬ 
moval of the prostate, bladder and possiblj' rectum. Four weeks postoperative 
the nonprotein nitrogen, CO 2 , and blood chlorides were normal. An e.xcreton 
urogram showed a moderate liilateral hydronephrosis. He ivas perfectly' com¬ 
fortable (fig. 3, B). A cystoscope was passed to the new bladder and both ureteral 
orifices were visualized. Retrograde cystogram of the new bladder showed no 
ureteral refimv (fig. 3, C). 
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Fir. 3 .1, preoperative excretory urogram, B, same case as .4. Excretorj- urogram 1 
month postoperative Mild dilatation of upper urinary tract. C, same case as .4. Retrograde 
cjstograin, 300 cc contrast medium. Absence of ureteral reflux, competent ureterocecal 
valve in substitute bladder. D, same case as ,4. Excretory urogram 4 months postoperative. 
Esscntialh normal upper urinary tract. 

also at this time the nonprotein nitrogen, COa, and blood chlorides were normal. 
In May 19.50 this patient xvas comfortable from a urinarx- standpoint although 
having considerable pain from metastases. He catheterizes himself everv 5 to 
G houra to prevent leakage and has a bladder capacity of about 300 cc. 
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Case 4 was a man with extremely severe bladder S 3 TOptoms due to an infil¬ 
trating carcinoma of the bladder (fig. 4, A). Following the operation he A\as 



Fig. 4. Case 4. A, preoperative excretory urogram. Infiltrating carcinoma of bladder. 
B, excretor}' urogram 3 veets postoperative. Note absence of former kinking of left ureter. 



Fig. 5. Case 4. Necropsy specimen of substitute bladder v ith cystoscope 
ileum vith ureteral catheters in ureteis, which are normal size. 


passed through 


completel 3 ^ comfortable and was soon up and around. Excietoiy urograms 3 
weeks postoperatnm showed much less dilation and kinking of the left ureter, 
which at opeiation vas dilated about 8 to 10 times normal size and filled with 
purulent urine (fig. 4, B). Just as ve planned to complete the pelvic surgen 
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Case 4 R^as a man ivith extreme^ severe bladder sj^mptoms due to an infil- 
tratmg carcinoma of the bladder (fig. 4, ^). Following the operation he nas 


Fig. 4. Case 4. Aj preoperative e.vcretory urogram. Infiltrating carcinoma of bladder 
■Dj excretory" urogram 3 v eeks postoperative. Note absence of former kinking of left ureter 















Fig. 5. Case 4. Necropsj' specimen of substitute bladder with c.vstoscope passed througi 
ileum with ureteral catheters in ureteis, which are normal size. 


completel^^ comfortable and was soon up and around. Evcictorj" urograms ^ 
weeks postoperative showed much less dilation and kinking of the left meter 
Mhich at operation was dilated about 8 to 10 times normal size and filled viti 
purulent urine (fig- 4, B). Just as we planned to complete the pch'ic -siirgeiR 
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two places witli an interval of from -15-70 days in order to obtain an aseptie 
eonclition of the eeenm. With tlic currently available antibiotics, this is no 
longer necessary. 

In our dogs, an artificial sigmoid bladder is made in one stage; the uiine 
cultures up to 2 years postoperative have been negative and the upper urinan 
tract of a dog sacriliced at this stage showed no evidence of jiyelonephritis or 
obstmetion; and culture of the pelvis was sterile. 

Recently an artificial sigmoid bladder was made for a human patient, and 
this will soon reach publication. 

Two other points I think are worth slating: 

First, and of great importance is that such a procedure as herein presented 
would be excellent for cases of urinaiy incontinence wherein the c.vtcrnal sphinc¬ 
ters have been destroyed, as in exstrophy, and a good mca^urc of urinary control 
and comfort can be attained; and secondly, when a ureter is short or involved 
in an extensive pathological process. The short ureter can be sufficiently mobi¬ 
lized to permit its implantation in a high and mobile ascending colon. 

Certainly in the total cystectomy procedures advocated by Marshall with 
the formation of a wet colostomy, this type of urinary reservoir and ureteral 
disposal would be ideal. 

Dr. J.vmes IY. Merricks (Chicago, III.): I hope that Dr. Rubin will continue 
his axcellent work and that others will be stimulated, as we were, to stiuh’ 
this problem. 

Dr. Rubin stressed the matter of incontinence. The new bladder must be 
made large enough. The ileum should be brought to the skin through a small 
stab wound near the rectus border laterally, and rather high. It takes some 
weeks for control to develop and in most it becomes satisfactory, one fellow can 
hold up to 700 cc without spilling. 

As for indications for the procedure, we were primarily interested in the 
problem of putting the ureters in a practical place that would hold the urine 
when it was necessaiw' to do radical pehne surgery in which there was little 
chance of preseiwing the urinary sphincter. Often in this type of patient, the 
rectorigmoid must be removed; thus the sigmoid is unavailable for bladder 
substitution, I wish to again thank Dr, Rubin for his discussion, and express 
the hope that further work will be done on this pressing problem. 
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DISCUSSION 

Dr. Seymour W. Rubix (Baltimore, Md.): Drs. Merricks, Gilchri.st, Hamlin 
and Reiger are to be commended on their lucid presentation of a daring and 
very necessarj’' surgical approach to a problem that so far has been very tiying. 

The main problem in radical surgery of the bladder is tlie problem of the 
transplanted ui'eter, for obstruction at the ureteral implantation and con¬ 
tamination from the fecal pool result in renal destruction, 

Manj'^ different techniques have been demsed in an attempt to avoid obstine- 
tion at the site of ureteral implantation with some measure of success, but only 
recentty have we dared again to clear up this contaminated area. The introduc¬ 
tion of the sulfonamides and antibiotics and the e-\cIusion of the fecal stream 
from the urinary’’ reservoir have been recent and agile strides in the direction of 
asepsis. 

Another procedure for the formation of an artificial bladder is "^'ery welcome 
and many more attempts at such procedures are needed for the proper evalua¬ 
tion of our results. 

The utilization of the cecum as a reservoir has some drawbacks. Nitrogenous 
products are more readily'- absorbed in this area than in the sigmoid as recently 
demonstrated by’ Boyee, and an e.xhibit by Drs. Boyce and Lowsley clearly 
demonstrates these points. However, frequent emptying of the cecal reservoir 
does prevent excessive absorption and is compatible with life as e'\'idenced in 
Dr. Merricks’ cases. 

A serious drawback is the necessity’’ of repeated catheterization which must 
continue for lifetime. This procedure in itself works to defeat the very purpo.«e 
of the operation; the formation of an aseptic reservoir for urine. Certainly, 
repeated and inexpert catheterization will invariably’ lead to infection and 
py’elonephritis with subsequent destmctive renal changes. 

A third dra-wback to this procedure is the absence of ^'oluntaiy control of 
urination. These patients will be incontinent, an overflow incontinence, if they 
do not catheterize themselves every’ 4 hours regardless of the convenience of 
the environment or the time of the night. 

The foi'mation of an artificial sigmoid bladder with anastomosis of the blad¬ 
der” neck to the urethra can overcome such objections and enable the patient 
to live in a normal environment and still retain the benefits of an aseptic urinary 
reservoir. Voluntary’ conti’ol through a noz-mal urethral sphincter permits these 
patients to live a normal “urinary’ life.” 

However, the best results -srill be evident as time passes. 

The case cited of a 15 year survir'al with Triana’s procedure is noteworthy. 
The mucosal metaplasia from glandular to urinaiy ty'pe epithelium has not as 
y’et been substantiated in our dog sacrificed at 2 years. The sigmoid bladder 
mucosa was unmistakably' colon mucosa with an abundance of goblet cells. 

Recently (1946) Cortes reported Triana’s procedure on three women with 
vesicovaginal fistulas with excellent results. This procedure was performed in 
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Fig. 1. s-1, preoperative picture showing size and location of fistula. li, e.vcised urethral 
diaphragm with a surgical skin needle passed through its central opening. C, postoperative 
picture showing healed penile incision, and 18 F sound in urethra. D, postoperative view 
showing normal passage of urine during micturition. 


through a large needle and brought out of the urethral meatu-s. With the mem¬ 
brane removed, a IGF sound could be passed into the bladder from the meatus 
with ease. 

Next, a perineal urethro.stomj" was established through which a 16F Pezzer 
catheter was inserted into the bladder. 

Lastly, the fistula was repaired. With a 14F rubber catheter iu the urethra, 
an elliptical incision was made around and a short distance away from the 
fistulous opening. The skin was undermined in all directions. Four Young’s 
removable silk mattress sutures were used to invert and close the opening of the 
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CONGENITAL DIAPHRAGM AND FISTULA OF PENILE URETHRA 

H. C. TSENG 

From ihe Department of Surgery, Peiping Union Medical College Hospital, Peking, China 

Congenital valves or diaphragms are not infrequently observed in the posterior 
urethra,* but similar lesions in the penile urethra are rare. Recently a patient 
with an iris type of diaphragm in the penile urethra associated with a proximal 
urinary fistula came under m 3 '’ care. Because of the rarit}’’ of this anomalv, a 
brief report of the case is given. 

L. T. H., Hospital No. 82139, a boy of 13 years of age, was admitted to the 
PURIC Hospital on August 8 , 1949 because of leakage of urine through a fistula 
on the ventral surface of the penis since birth. Ex-act information about the 
patient previous to the age of 5 years could not be obtained e-vcept that the 
urine came out mainty from the meatus at times b 3 '^ dribbling, while a small 
portion leaked out from the pin-point fistula on the shaft. At the age of 5, two 
attempts were made in another hospital to close the fistula; both failed. As a 
result, the opening of the fistula became very much enlarged. Since that time the 
ui’ine passed out freety through the fistula, 0013 ^ a few drops appearing at the 
urethral meatus during the process of micturition. 

The patient was well developed and in good health. The general ply'sical 
findings were normal and examination of the blood and urine revealed nothing 
of note. The genitalia were of normal size for the patient’s age and both testicles 
were present in the scrotum. On the ventral aspect of the middle of the shaft of 
the penis was a urethral fistula measuring 6 by 6 mm. in size (fig. 1, A). The 
urethral mucosa could be cleaiR’- seen through the opening. The tissues sur¬ 
rounding the fistula were soft and not scarred. The urethral meatus was patent 
but was situated at the ventral aspect of the glans near the frenulum. A lOF 
metal sound introduced through the meatus met obstruction just distal to the 
fistulous opening, although a probe could be passed tlirough. The obstructing 
membrane was soft and resilient. With pressure exerted on the sound, a clia- 
phragm-like structure could be seen through the fistulous opening. .At the center 
of the diaphragm was a small hole 1-2 mm. in size (fig. 2 ,1 and II). The caliber 
of the urethra distal to the diaphragm was normal. This was confirmed by 
urethrography' after injection of sodium iodide solution through the urctlual 
meatus. A sound could be passed into the bladder from the fistula without 
difficulty'. 

Excision of the urethral diaphragm and closure of the fistula were carried out 
under spinal anesthesia on .August 15, 1949. The operative procedui-e is ilhi^ 
trated in figure 2, II to VIII. With the patient in lithotomy position, a IGF 
sound was introduced into the urethra from the meatus until it pushed the 
diaphragm proximally' so that it was e.xposed through the fistula. The dia¬ 
phragm was incised circumferentially over the sound along its attachment to 

'Shill, H. E. and Char, G. Y.: Chin. .M, J. 62; J9, 19.37. 
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urethral caual until it was cxeLscd completely. Suturc.s to apin-oximate the e( gcs 
of the mucous membrane of the urethra were apphecl as the excision piocccded 
IfteTslrin, nas complete, the long ends of the silk sutures were threaded 



Fig. 1. A, preoperative picture showing size and location of fistula. B, excised urelhr.al 
diaphragm with a surgical skin needle passed through its central opening. C, postoperative 
picture showing healed penile incision, and IS F sound in urethra. D, postoperative view 
showing normal passage of urine during micturition. 


through a large needle and brought out of the urethral meatus. With the mem¬ 
brane removed, a IGF sound could be passed into the bladder from the meatus 
with ease. 

Next, a perineal urethrostomy was established through which a IGF Pezzer 
catheter was inserted into the bladder. 

Lastly, the fistula was repaired. With a 14F rubber catheter in the urethra, 
an elliptical incision was made around and a short distance away from the 
fistulous opening. The skin was undermined in all directions. Four Young’s 
lemovablc silk mattress sutures were used to invert and close the opening of the 
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CONGENITAL DIAPHRAGM AND FISTULA OF PENILE URETHRA 

H. C. TSENG 

From the Department of Surgery, Peiping Union Medical College Hospital, Peking, China 

Congenital valves or diaphragms are not infrequentH^ observed in the posterior 
urethra/ but similar lesions in the penile urethra are rare. Recently a patient 
with an iris type of diaphragm in the penile urethra associated with a proximal 
urinaiy fistula came under my care. Because of the rarit}'' of this anomaly, a 
brief report of the case is given. 

L. T. H., Hospital No. 82139, a boj'' of 13 years of age, was admitted to the 
PUIMC Hospital on August 8, 1949 because of leakage of urine through a fistula 
on the ventral surface of the penis since birth. Exact infonnation about the 
patient prexdous to the age of 5 3 mars could not be obtained except that the 
urine came out mainlj’- from the meatus at times b}’^ dribbling, while a small 
portion leaked out from the pin-point fistula on the shaft. At the age of 5, two 
attempts were made in another hospital to close the fistula; both failed. As a 
result, the opening of the fistula became very much enlarged. Since that time the 
urine passed out freelj'’ through the fistula, only a few drops appearing at the 
urethral meatus during the process of micturition. 

The patient was well developed and in good health. The general plysical 
findings were normal and e.xamination of the blood and urine revealed nothing 
of note. The genitalia were of normal size for the patient's age and both testicles 
were present in the scrotum. On the ventral aspect of the middle of the shaft of 
the penis was a urethral fistula measuring 6 bj" 6 mm. in size (fig. 1, A). The 
urethral mucosa could be cleaiR’^ seen thi-ough the opening. Tlie tissues sur¬ 
rounding the fistula were soft and not scarred. The urethral meatus was patent 
but was situated at the ventral aspect of the glans near the frenulum. A lOF 
metal sound introduced through the meatus met obstruction just distal to the 
fistulous opening, although a probe could be passed through. The obstructing 
membrane was soft and resilient. With pressure e.xerted on the sound, a dia¬ 
phragm-like structure could be seen through the fistulous opening. At the center 
of the diaphragm was a small hole 1-2 mm. in size (fig. 2, / and II). The caliber 
of the urethra distal to the diaphragm was noimal. This was confirmed by 
urethrography^ after injection of sodium iodide solution through the uicthial 
meatus. A sound could be passed into the bladder from the fistula without 
difficulty'. 

Excision of the urethral diaphragm and closure of the fistula were carried ou 
under spinal anesthesia on August 15, 1949. The operative procedure is illus¬ 
trated in figure 2,11 to VIII. With the patient in lithotomy po.sition. a IGF 
sound was introduced into the urethra from the meatus until it pu.shcd the 
diaphragm proximally' so that it was e.xposed through the fi.stuia. The dia¬ 
phragm was incised circumferentially' over the sound along it.s attachment to 

TI- 1^* iincl Chnr, G. ^ Chin. J. 52; 19, 193/* 
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thvou-h the urethral canal. Two weck.< after the operation, clilatatinn of the 
urethra with an ISF sound was carried out without diflieulty. I he patient then 
was discharged although there still was occasional leakage of urine, from the 

urethrostomy wound. . , r i , i 

The patient was seen again 0 days after hi.s discharge from the ho>pital. He 
could urinate freely and the urethrostomy wound had liealed. One month later, 
he remained free from svmptoms. Sounding (ISF) revealed slight narrowing at 
the previous site of the diaphragm (fig. 1, C and 7^). His condition remained the 
same, when he was last seen on Xovemher 5, 1040. 

Patholonical report: The diaphragm was disc-shaiied; it had a diameter of 
G-7 mm. and was 1.5 mm. thick. In its center was an opening about 1-2 mm. 
across (fig. 1. B). Microscopically, the diaplirapn consisted of fihro-areolar 
tissue containing glandular structures, and its surfaces were lined by sejuamous 
epithelium. Excci^sive scar tissue was not present. 

DISCUSSION 


A perusal of the literature of the last 30 yeais reveals only a few reports of 
obstructive lesions in the anterior urethra. Birdsall in 1020 reported an instance 
of a complete septum 3 mm. wide and f of an inch from the meatus observed in 
an infant 0 hours old.- The patient recovered following external urethrotomy 
and excision of the lesion. .lablonsky in 1033 observed a membranous septum 
across the upper wall of the urethra at the penoscrotal junction in a man aged 
34 years who had no difficulty in urination.’ lie states that Demitrijeff in 1020 
encountered a case of a similar septum located at the bulbous urethra. Dour- 
mashkin in 1943 reported 1 case of obstmetion of the cavernous urethra among 
a series of fifty-five living infants seen because of completely obstructive lesions 
of the urethra.^ The combination of an anterior urethral diaiihragm and an 
urinaiw fistula, to our knowledge, has not been recorded. 

Undoubtedly, the diaphragm was chiefly responsilrle for the failure of the 
attempts at operative closure of the fistula. The enlargement of the urinary 
fistula following the operative procedures was in fact beneficial to the patient, 
as it relieved the obstruction to the urinary flow at a comparatively early age 
and thus prevented damage to the upper urinary tract. 

The presence of the large fistula also facilitated the detection of the diaphragm 
and its removal. However, the diagnosis should not have been difficult even if a 
fistula had not been present. The history of difficulty in urination would har'e 
called attention to the presence of an obstructive lesion. The site of obstruction 
could have been accurately located by the introduction of a catheter or a sound. 
A negative history of injury or inflammation and the resilient nature of the 
diaphragm should have rirled out cicatricial stricture. Endoscopy and cysto- 
irrethrograph}' would have confimred the diagnosis. 

Neither was the presence of the fistula essential for the operative treatmerrt 

=Birdsall. J. C.: J. Urol. 22: 43S, 1929. 

’Jablonsky, S.: Ztschr. f. Urol. 27: 694, 1933. 

’Dourmashkin, R. L.: J. Urol. 50 : 747,’ 1943. 
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sUiIa. The skin incision was closed with intenoipted sutures of fine silk. Tlie 
primary incision was made in such a Avay that following closure these two suture 
hues did not fall in the same vertical plane but overlapped each other. All 
bleeders were controlled by clamping only; no sutures or ligatures were left 
buried in the wound. 



Fig. 2. I, Diagrammatic representation of lesion II to VIII, Operative procedures in 
excision of diaphragm and closure of fistula. 

After the operation, the patient received penicillin intramuscularlj- in the 
dosage of 80,000 units eveiy 8 hours for 3 days and 2 gm. of sulfadiazine daily 
for 8 daj’s. The external penile wound healed per primam, and all suture.s were 
removed Iw the sixth postoperative day. The long ends of the sutures from 
inside the urethra ivere anchored to the lower abdomen by means of adhe.sivc 
tape and slight tension was exerted on them after the third postoperative day. 
They came away spontaneousl.v on the eighth postoperative day. Four day.s 
later, the urethrostomy eatheter was removed, and the patient voided fieely 



Tre Jorr.vvE or VroLocr 
Vc!. No. A, Arril 1*^51 
J'l'.Vd ir. V 


SURGICAL TREATMENT OF HYPOSPADIAS. 

SCROTAL AND PERINEAL 


ESPECIALLY 


DAVID M. DAVIS 

Frori the Dcp^rlmdit o.f I'rolopir. Jefferson Meffical Collene, PhUeidelphia, Pa, 


The combination of tiualities necessary for the .=urgical treatment of hypo¬ 
spadias i' found in comparatively few individuals. One can only say that hurried 
and ill-con^^idercd ojx'rations arc sure to fail, and that no one should undertake 
to ojwrate for hypo'^padias unless he is willing to devote the time and cnergr' 
necessary for a thorovigh study of the methods which have proved satisfactory*, 
and to a meticulous performance of the operative procedures. After that he 
may proceed to invent new and improved methotls for himself. 

The method to be used in constructing the new urethra should be determined 
before the first operation, that for straightening the penis, is carrietl out. The 
straightening of the corpora and glans is comparatively easy, but since the 
ventnim of the penis is greatly lengthened thereby. .'=kin must be found to cover 
the denuded area. If the prepuce is not to be used for the urethral tube, it is 
very satisfactory for covering the ventmm of the penis, but if it is to be used, 
other methods arc necessaiy. By extending the ventral incision along the coro¬ 
nary sulcus on both sides of the frenum in the form of a A* and undermining 
the skin, it has been found possible to pull the lateral parts of the prepuce around 
to lengthen the covering of the ventrum tvithout shortening the prepuce (fig. 1). 
Tliis is important if the prepuce is to be used for a tube-flap. 

We may then consider the current methods of constructing the urethral tube. 
I think it is fair to say that the old standard Thiersch-Duplay procedure is 
definitely outmoded for the penile portion of the repair and should be aban¬ 
doned. The reason for this is that it superimpose.s one line of .suture on another, 
so that complete healing almost never occurs, and the usual result is a series of 
fistulas, large or small, and veiy difficult to close. 

In order to avoid the possibility of multiple fistulas, surgeons for a Ions: time 
have attempted to create a tunnel within the penis, and line it in some mi^anner 
with epithelium. For this purpose split thickness skin grafts, full thickness skin 
grafts, pedicle flaps, free grafts of bladder wall, and even pieces of large veins 
have been used. Alany good results have been obtained, but failure has^usuallv 
been due to necrosis of the graft. 


In my own e.xperience. the Thiersch-Duplay operation was veiy* sati^factorv 
in the scrotal and perineal regions, but the frequent occurrence of fi=tulas in the 
penile portion caused me to cast about for a better method for the construction 
of the penile urethra Young had formed a tube from preputial skin leat*in- the 
pri.cle Mtacbed m the repoo of the coro»„ euIcM o„d a, ' 

o numel m the ^ The« rabes usuaU.r underwent neerosis. and the ob™S 
reason woe that the blood supply was inade<,uate. Consideration of the va.eufar 
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of the diaphragm. It could have been excised with a Young’s punch, as in tlie 
case of posterior urethral valves, or it might have been removed under direct 
vision through an urethrotomy, as used by Birdsall. The suturing of the cut 
edges of the urethral mucous membrane after excision of the diaphragm mini¬ 
mized scar foiination and helped to prevent stricture. This fact is more important 
for lesions in the anterior ui’ethra than for those of the posterior urethra on 
account of the smaller caliber of the anterior urethral canal. The diversion of 
the urinary stream by means of a perineal urethrostomj’-, the avoidance of 
buried sutures or ligatures, and the use of chemotherapeutic and antibiotic 
agents helped in securing primary healing of the wound. Postoperative periodic 
dilatation of the urethra, however, still rvill be essential to prevent stricture and 
to conserve the good result obtained. 
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and the new urethra can immediately be anastomosed witli tlie pre-existing 
urethra (fig. 3). While it is tnie that good re.sults can he obtained with free graft.s 
placed in a tunnel, the advantage of the pedicle is that it assures complete via¬ 
bility of the flap in 100 per cent of the ca.=es. The pedicle is cut in about 
three weeks (fig. 4). 

The tube flap method places the new urethral meatus at the tip of the glans, 
where it belongs. I believe that this point is important, particularly from the 
psychic and emotional point of view. AVith such a meatus in a well-straightened 
penis, both the patient and his parents can feel that the condition is indistin¬ 
guishable from normal and that not even a remnant of malfonnation remains. 
This enables them to forget the whole distressing affair, with its implication of 
hidden weakness. 






' ^ 
]■ 'A 


^ lu. a, uperauoii lor construction ot tube-Hap. The flan iq o!ll]^nnrl «« i 
he perns; b. flap raised from dorsal surface of co%orL; c ‘fia^r “iS 
tube completed; e, tunnel made from tip of glans the same lenlrtL cc 

fube flaS.'“" “ '’""5 tip of llans to ba "e of pTcficle"o'f 


In any tunnelization method, there can be at the maximum, onlv one post- 
operative fistula, namely, at the proximal end of the tunnel. The best metht 
or closing such a fistula is the inversion method, described some veam a-o > Th 

tract is dissected free, with a little rim of external skin and nnlWl • 

that it projects into the urethral lumen This method is ^ 

two thirds of cases on the first attempt. 

The pedicle tube-flap method has been co i tliird. 

Mt felt impelled to turn to other methods, in spite S^the^oorr^”' ^ 

There are other considerations which I believe should ^ results reported, 
weight. With the pedicle tube-flap method, it i. often no-li; t 
construction of the entire urethra in one operation V, ’ ^ complete the 

patient to wear an apparatus of foreign material 'in 

’ Surg., G^-nec. & Obst., 71: 790-796. 1940. ^ 
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system of the penis made it apparent that the arteries suppl 3 dng blood to the 
prepuce were on the dorsal surface, near the midJine and just beneath the skin, 
and they coursed from the base of the penis toward its tip. It therefore seemed 
possible to cut the flap in such a manner that its attachment or pedicle ivoiild 
be at its proximal end instead of at its distal end, and so preserve its blood supplj’. 
The attaclunent was of course at some distance from the tip of the glans, but it 
was found that the glans could easily be bent or folded back so that its tip reached 
the area of the attachment, and the whole length of the tube flap could be drawn 
into the tunnel in the glans (fig. 2). A few trials showed that the blood supply 



Fig. 1. I, Anterior vieir of typical penoscrotal hypospadias; 2, L.I. is line of incision 
for straightening operation. Small quadrilateral piece of skin is e.xcisecl with underivinf 
fibrous band. Horns of incision extend around into loose preputial skin; 3, edges of incision 
are undermined; 4, all fibrous bands and adhesions are removed. Corpora must he com¬ 
pletely freed. Urethra is separated from the corpora at A for some distance, and all fibrous 
tissue removed; 5, preputial skin pulled around penis in direction of arrow, giving pleat} 
of skin for linear ventral closure. Penis held up to abdominal n ail by rubber band. 

was entirety adequate and that sloughing never occurred. The idea at fir-st was 
to use the preputial tube-flap onty for the glandular part of the urethra, but it 
soon appeared, not onl}" that the prepuce often furnislied quite a long tube, but 
that, owing to the flexibilit}^ of the penis, the flap could be cut along the entire 
length of the dorsum of the penis, right up to the point at its base where Iwi'" 
follicles began to be present in the skin. It is now customaiy to make the tube 
flap as long as possible, measure its length, and then make the penile tunnel the 
same length as the tube flap. In a suiprisingly large number of cases of peno¬ 
scrotal hj'pospadias, the tube-flap is easily long enough to reach all the way to 
the meatus, so that no flap-cutting whatever is neces.sarv" on the ventral -siirf.ncc, 
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It hus been conclusively sbo^vn in u number of my patients that a 
slmcted from a full tbiekness pedicle tube-flap of prepvi ml skin ^ 

the penis grows, and the operation can be done at an early age. nsiiall} 4 0 

veail It is my experience that this is extremely important, not only for the 



Fig 6 III, Strip of skin being sutured into a tube. Mcaiwlnle a jypic.al tube-flap has 
been raised from dorsum of penis and dr.aivii into tunnel (T.F.). F.nd-to-cnd anastomosis 
between it and the perineal portion of tube. Stab wound inatlc in perineum well jiostonor 
to scrotum, tunnel made to a point near urethra, Uretlirotomy made just proximal to 
meatus; JV, Perineal part of tube completed and closed over meatus, catheter passed 
through tunnel and urethrotomy into bladder to divert urine. Closure of scrotal and pcmlc 
tissues over tube begun. 




Fig. 7. V, Closure of scrotum continued, burring new urethra as deeplv as possible 
Anterior part of incision closed transversely, to bury anastomosis between'perineaTnart 
of urethral tube .and penile tube-9.ap .as deeply as possible. This pulls penis and scrotum 
together. -Any web formed e.an be easily divided hater. T’/, Diagrammatic cross section 
shonang situation after operation when pedicle of the tube-flap is dirided. Unlined scrotal 
tunnel heals quickly after the catheter is nithdrawn. 


sate of the patient, but especiall.v for the sake of the parents, who usually suffer 
emotionally from the congenital defects of their offspring more than the patients 
themselves do. 

The more severe degrees of In-pospadias, that is, the scrotal and perineal 
appear at fii-st to offer much greater surgical problems. This I believe not to 
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shows dfrection^in°wh?ch"en*d of tnhp t!; enough'to reach meatus. Arrow- 

through tunnel to make «:iire D pulled through tunnel. S, Curved hemostat passe' 

pedicle 2 pedicle of tube-flap. Grooved director is passed bencatl 

LS of ? pedicl^ arteries are ligated. 3, Cut edges of tibe fastened t( 

wSm'S >‘™“« »' =. Stin .Jgc. 
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Notmc I.O.' »«l ■=»“>' too feto. l>o»W, .t occin ral to ™ to 

omit hc^limiig o! «io postomr Kmb tvitii oWn, »mI to liniie llic t ramagc call dor 
Tt ttodirL scrolal ««1 pormcal ti«.os, tat taricJ as deeply as before. 
Tills proved to bo even more satistaetoiy, as llw permeal fistulas elosoil spoil- 

taneovHv after the removal of the catholcv (figs. 5, G, O- 

This'method ha. been used in a number of eases of scrotal hypospmba.s, with 
uniformly good results. It has not as yet been used in true penneal hyposimd.as, 
but I should not hesitate to attempt it. Two cases of pennoal hypospadias me 
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Fig. 9. Final results in 3 typical cases of penoscrotal hypospadias. Note straight penis, 
normal-appearing glans, and straight, strong urinary stream. 

illustrated in this paper (fig. 8). In both of these the usual procedure of supra¬ 
pubic cystostomy ivas used for diversion of the urine. The results were entirely 
satisfactoiy in both, but there is no doubt that suprapubic drainage adds grea% 
to the discomforts of the patient. If more than one operation is necessaiy' for 
the urethral construction, one must either maintain the suprapubic drain for a 
long time, or reinsert it at each operation, a procedure which grows more dif¬ 
ficult with each repetition. 

Urinary drainap tubes or catheters, of whatever sort, must be watched 
carefully for sanding, and if it occurs, irrigated frequently, with acid solutions, 
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be the case. The reason for this is that the new urethra can be buried deep 
within the tissues of the perineum and scrotum, which makes fistula formation 
unlikely, regardless of the method of plastic reconstruction used. The tendency 
tov ard healing is in fact so great that we now do not hesitate to leave a fistulous 
tract in this region, for the diversion of urine, and find that it heals spontaneously 
after the withdrawal of the drainage catheter. 

Some years ago a method was devised to obviate the necessit}’’ for supra¬ 
pubic diversion of urine in scrotal h}'’pospadias. The scrotal part of the urethra 



Fig. 8. Final results in 2 cases of perineal hypospadias. Upper row, left panel, case 1, 
J. S. Scar just below posterior edge of the scrotum marks site of original meatus. Patient 
now 24 years old, and is married. Urethra admits a 24F instrument easily. Lower plioto- 
graph, case 2, H. L. Case was unusual in that penis was large, and was buried bcneatli 
perineal skin, except a bifid glans which overhung meatus just in front of anus. Result is 
satisfactorj' in every respect. Patient now 19 r-ears old. 

was made by the Thiersch-Duplay method, using the strip of hairless .skin in the 
midline. The Thiersch-Duplay reconstruction was continued posteriorljb 
the urethral orifice and well into the perineal region. This produced a 1 siiapcci 
urethra, and through its posterior limb a catheter was brought from the blaclder 
to divert the urine. All of the scrotal and perineal portions of the urethra were 
then buried verj' deeplj^ by suturing the .scrotal halves together over them with 
many layers of fine catgut sutures. The results were excellent.- The posterior 
limb of the new urethra of course remained patent, being lined with skin. At a 
later date this skin lining was excised, and the resulting fistula closed quickly. 

= J. Urol., 62: 340, 1944. 
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This pimil lo i» ovtn more satistoclor,-. os thcjKrmcal fisUilos do-c,l spoil- 
taneouslv after the removtil of the catheter (figs. o. b i). 

Thi^ methyl has been u.‘^ed in a number of ca.=es of scrotal hypospadias, \uth 
uniformly good result.s. It has not as yet been used in tnie perineal hypospadias, 
but I should not hesitate to attempt it. Two cases of perineal bypospadjas are 
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Tic. 9. Final results in 3 t>-pical cases of penoscrotal hypospadias. Xote straight penis 
normal-appearing glans, and straight, strong urinary stream. ’ 


illustrated in this paper (fig. S). In both of these the usual procedure of supra¬ 
pubic cjstostomy wa.s used for diversion of the urine. The results were entirely 
satisfactoiy in both, but there is no doubt that suprapubic drainage adds greatly 
to the discomforts of the patient. If more than one operation is necessaiy for 
the urethral construction, one must either mamtain the .suprapubic drain for a 
long time, or reinsert it at each operation, a procedure which grows more dif¬ 
ficult iidtb each repetition. 

Uiinaiy drainage tube-s or catheters, of whatever sort, must be watched 
carefully for sanding, and if it occurs, irrigated frequently, ivith acid solutions. 
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be the case. The reason for this is that the new urethra can be buried deep 
within the tissues of the perineum and scrotum, which makes fistula formation 
unlikely, regardless of the method of plastic reconstruction used. The tendency 
ton ard healing is in fact so great that we now do not hesitate to leave a fistulous 
tiact in this region, for the diversion of urine, and find that it heals spontaneously 
after the withdrawal of the drainage catheter. 

Some years ago a method was devised to obviate the necessitj"^ for supia- 
pubic diversion of urine in scrotal hypospadias. The scrotal part of the iirethia 



Fig. 8. Final results in 2 cases of peiineal hj-pospadias. Upper low, left panel, case 1, 
J. S. Scar just below posterior edge of the scrotum marks site of original meatus. Patient 
now 24 years old, and is married. Urethra admits a 24F instrument easily. Lower pliofo- 
graph, case 2, H. L. Case was unusual in that penis was largo, and was buried bencaui 
perineal skin, e.xcept a bifid glans which overhung meatus just in front of anus. HcsuK is 
satisfactory in every respect. Patient now 19 yeais old. 

was made by the Thiersch-Duplay method, using the strip of hairless skin in the 
midline. The Thiersch-Duplay^ reconstruction was continued posteriorly', past 
the urethral orifice and well into the perineal region. This produced a T shaped 
urethra, and through its posterior limb a catheter was brought from the bladder 
to divert the urine. All of the scrotal and perineal portions of the urethra were 
then buried veiy deeply' by' suturing the scrotal halves together over them with 
many' lay'ers of fine catgut sutures. The results were e.xcellent.- The posterior 
limb of the new urethra of course remained patent, being lined with skin. At a 
later date this skin lining was excised, and the resulting fistula closed quickly- 

* J. Urol., 52: 340, 1944. 
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jMETHOD and RHA'Tlli\I IN TRANSURETHRAL 
PROSTATIC RESECTION 


ROGER \V. BARXErf 

From the Department of Stirycri; {Urology) College of Medical Evaiigchsls, School 
of Medicine, Los Angeles, Calif- 

The surgeon must follow a clefinite sequence of maneuvers and de\-elop rhythm 
and coordination of movements in order to satisfactorily remove Uie large pros¬ 
tate gland by transurethral resection. The random removal of pieces of tissue, 
fii-st on one side, then on the other, or a piece from the bladder neck, followed 
by one from the ape.v, is not condueivc to efficient and adequate prostatcetomy 
by the endoscopic approach. 

There are several methods used by different operators. In the one used by 
Nesbit, Creevy, and others, the resection is begun at the \-cntral portion of the 
bladder neck where the capsule is closest to the urethral mucosa. Bladder neck 
fibers and capsule are exposed by removing tissue slightly to one side of the 
midline. Then successive pieces are resected lateralward, downward, and medial- 
ward, exposing capsule each time and making a deep groo\'e toward the dorsal 
midline, thus freeing or “enucleating” the intravesical portion of the lateral 
lobe from the capsule. This partially enucleated tissue mass is then rapidly cut 
up with the resectoscope loop into pieces small enough to be e5’acuated through 
the sheath. If the prostatic urethra is long, the apical portion on one side is then 
removed in the same way, and when the bleeding is controlled, the opposite side 
is resected by the same method. 

The advantage of this method is that the major portion of the blood supply 
to the gland is controlled early by e.xposing and fulgurating the bleeders at the 
bladder neck. Thus the bulk of tissue can be removed rapidly with minimal 
hemorrhage. One of the chief disadvantages is the difficulty of proper orientation. 
A large mass of partially excised tissue filling the urethra tends to obstruct 
Hsion and to cover landmarks. The operator may not be sure whether the re¬ 
sectoscope is in the groove near the capsule or in the urethra with the mass of 
tissue between it and the capsule. Early exposure of the capsule also increases 
the dangei of peifoiation early in the 00111*56 of the operation, resulting in greater 
danger of extravasation. 


A method which I prefer is to begin the resection at the dorsal portion of the 
bladder neck. If there is an intravesical middle lobe, this is removed first (fig. 1). 
The loop is placed over the edge of the prostatic border at the point where the 
projecting prostate is most prominent, and a short excursion of the loop is made. 
The resectoscope is then rotated slightly and the inner end moved to a slio*htly 
more lateral position so that the next piece is removed to the side of the first 
section rather than deep to it (fig. 2, o). The maneuver is repeated until the 
lateial maigin of the middle lobe is reached, then the rotation of the resectoscope 

VaUey,V!Uir,MaV™rSection. American Urological Association, A'osemite 
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such as Sub 5 ’’’s solution, or solution G- Antibiotics undoubtedly increase the 
incidence of primary healing. Of late months, I have been irrigating the vounds, 
just before closure, ndth bacitracin solution, with apparently good results 
(fig. 9). 

In conclusion, I would like to saj'' that I believe the time has arrived to state 
that the surgical repair of hypospadias is no longer dubious, unreliable, or even 
extremelj’' difficult. If tried and proven methods are scrupulouslj" followed, a 
good result should be obtained in every case. Anidhing less than this suggests 
that the surgeon is not temperamentall}'^ fitted for this kind of surgery. 

255 S. 17th St., Philadelphia 3, Pa. 
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METHOD AND RHYTHM IN TRANSURETHRAL 
PROSTATIC RESECTION 
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From Ihc Dcparlmcnl 


of Siiracrii {L'roloa’i'^ CoUcnc of Mc'Ucal Erannelisls. School 
of Medicine. Los .Inpf/fs. Calit. 


The surseonmust lollov.- a definite sequence of maneuvers and develop rhythm 
and coOTxfination of movements in order to satisfactorily remove ihc large pros¬ 
tate gland by ti-ansuretlu-al resection. The random i-emoval of pieces of tissue, 
fust on one side, then on the other, or a piece from the bladder neck, followed 
by one from the apex, is not conducive to efficient and adecpiate prostatectomy 
by the endoscopic approach. 

There are several methods used by different operators. In the one used by 
Nesbit. Creety. and others, the resection is begun at the ventral portion of the 
bladder neck where the capsule is closest to the urethnil mueosa. Bladder neck 
fibers and capsule are exposed by removing tissue slightly to one side of the 
midline. Then successive pieces are resected lateralward. downward, and medial- 
ward. e.xposing capsule each time and making a deep groove toward the dorsal 
midline, thus freeing or •‘enucleating'’ the intravesical portion of the lateral 
lobe from the capstile. This partially enucleated tissue mass is then rapidly cut 
up with the resectoscope loop into pieces small enough to be evacuated through 
the sheath. K the prostatic uretlira is long, the apical portion on one side is then 
removed in the same way. and when the bleeding is controlled, the opposite side 
is resected by the same method. 

The advantage of this method is that the major portion of the blood supply 
to the gland is controlled early by ex^posing and fulgurating the bleetlers at the 
bladder neck. Thus the bulk of tissue can be removed rapidly with minimal 
hemorrhage. One of the chief disadvantages is the difficulty of proper orientation. 
A large mass of partially excised tissue filling the urethra tends to obstmet 
vision and to cover landmarks. The operator may not be sure whether the re¬ 
sectoscope is in the groove near the capsule or in the tiretlun ivith the mass of 
tissue between it and the capstde. Early e.ximsure of the capstile also increases 
the danger of perforation early in the course of the operation, resulting in greater 
danger of extravasation. 

A method which I prefer is to begin the resection at the dorsal portion of the 
bladder neck. If there is an intravesical middle lobe, this is removed first (fig. 1). 
The loop IS placed over the edge of the prostatic border at the point where the 
projecting prostate is most prominent, and a short e.xcursion of the loop is made. 
The resectoscope is then rotated slightly and the inner end moved to a slightly 
more lateral position so that the next piece is removed to the side of the""first 
section rather than deep to it (fig. 2. a). The maneuver is repeated until the 
lateral margin of the middle lobe is reached, then the rotation of the resectoscope 

VaUeA'*Ca\if!!Mi“l?im -American Urological Association. Yosemite 
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and the movement of its inner end are reversed so that the next deeper layer of 
tissue is resected and the pieces removed consecutivelj^ back again across the 
middle lobe to the starting point. This is continued back and forth until bladder 
neck fibers are exposed and all of the lobe has been removed. After the middle 
lobe has been resected in this manner, the bleeders at the e.xposed bladder neck 



Fig. 1. One section of prostate is completely removed before another section is started, 
a, Horizontal view before operation is begun. 6, Middle lobe has been removed, c, Middle 
and inti'avesical left lateral lobes removed, d, Middle and entire left lateral lobes removed, 
e, Intra-urethral right lateral lobe only is left. /, All of prostate has been removed, ff, 
Trigone incised. 



Fig. 2. Transvesical view of prostate being resected showing sequence for rcmovjd o 
pieces of tissue, a. Removal of middle lobe, h. Removal of lateral lobe. 1, 2, 3 etc. indica c 
order in which pieces are removed. 

are fulgurated, and the intravesical portion of one lateral lobe, preferably the 
larger one if there is an}" difference, is removed bt' similar maneuvers. The first 
piece is resected at the dorsal edge of the lateral lobe, which, in cases in which 
there is no middle lobe, is the six o’clock position. Consecutive pieces are then 
removed from this point around the lateral prostatic border to the twelve o’clock 
position, then back down again for a deeper layer (fig. 2, h). This is continued 
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until all of tlie intravesical lateral lobe has been vcmoved and the bladder neck 
fibei-s are all exposed on that side; then the bleeders at the bladder neck are ful- 

surated. . ^ j , i 

The chief advantase of beginning the series of the loop excursions at the dorsal 

portion of the bladder neck rather than at its ventral portion is that there are a 
greater number of easily identifiable landmarks dorsally. The trigone and ureteral 
orifices in the bladder, and the venunontanum in the urethra are aids in orienta¬ 
tion and in determining the inner and the outer limitations of the resection. 
.\fter the operator becomes orientated and begins removing the consecutive 
series of pieces, it is ven* important to keep the resectoscope in the same relative 
in and out position. If this is done, orientation tvill not be necessan- again until 
after the irrigating fluid is emptied from the bladder and the removal of another 
series of pieces is begun. 

After the intravesical lateral lobe on one side has been removed, the resecto¬ 
scope is dratvn out into the prostatic urethra and the vemmontanum identified. 
The intra-urethral lateral lobe is then resected in the same manner as the intra¬ 
vesical portion was removed. A consecutive series of pieces is resected beginning 
at the 6 o'clock position and e.xtending upward on that side to the 12 o'clock 
position, then domi again nTth a deeper layer returning to the 6 o'clock position. 
When the operator works rapidly, it- is usually possible to complete this maneuver 
without emptying the bladder. The advantage of remoxing both the intravesical 
and intra-urethral portions on one side before starting the other, is that the 
bleeding at the outer edge of the intravesical portion does not have to be con¬ 
trolled immediately, for this tissue is resected again soon when the intra-urethral 
segment is removed. After one side has been resected down to the capsule and 
the bleeding controlled on that side, the other side is resected in the same man¬ 
ner: first the intravesical, then the intra-urethral. Sometimes the urethra is so 
long that three excursion of the loop are necessarx' to encompass the entire 
length of the prostate. 

The endoscopic surgeon must dex elop coordination of movements and rhx-thm 
of motion before he is able to remove large prostates rapidly. The foot snitch 
is depressed the instant the loop touches the tissue for the beginning of its ex¬ 
clusion. and is released at the exact time the loop enters the sheath at the end of 
Its excursion. The operator's eye must- be kept against the ocular end of the re¬ 
sectoscope continuously while pieces are being resected. The most important 
maneuver is the alternate pressure and release of the inner end of the resecto¬ 
scope against, and then away from, the tissue being resected, iilien the loop is 
in the adx-anced position ready to begin remoxing a piece of tissue, the inner end 
ot The resectoscope is pi-essed against the tissue to be removed by swingin-- the 
ocular end of the mstrument in the opposite direction, and bv depressing the 
l^ak xvith a leverap pressure of the left hand which is holding the instalment 
T^e fingers pres the sheath downward while the thumb elevates the ocular end 
=■ ■ h Thus the inner end oi the resectoscope and the loop is swung into the t'ls- 
sue to be removed and a deeper bite can be engaged bv the loop. At the comple¬ 
tion of the excursion, when the loop in the sheath, the opposite maneZ S 
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pei oimed. Tlie inner end of the resectoscope is sn-ung away from the tissue so 
that the loop can be extended again for the next bite (fig. 4). If this latter maneu¬ 
ver IS not carried out, the loop may impinge on the nnresected tissue as it is 
being advanced. Also if the inner end of the sheath is not siuing aivay from the 
iim-esected tissue, the last piece removed may be held against the side of the 
prostatic urethra, thus preventing the piece being washed back into the bladder 



_ Fig. 3. Leverage pressure of inner end of sheath against tissue to be removed, .trro'vs 
indicate direction of pressure while piece of tissue is being resected. 



Fig. 4. Inner end of sheath and loop areswungo, against tissue while a piece is being rc- 
seefed and b, away from tissue while loop is being e.\tended. .Arrows indicate direction o 
movement of loop. 

and resulting in obstruction of n’ew through the lens. This swing into, and then 
away from, the tissue is developed into a rhythmic series of movements and is 
coordinated with the action of the footswitch, witli the excursion of the loop, and 
with the oye against the ocular end of the lens. It should be practiced and learned 
by the trainee before he begins operating on patients. 

Another maneuver which saves time is the proper manipulation of tiie water 
inflow. If this is cut down or turned off whenever a forceful flow is not needed for 
clear visualization, the liladder does not fill rapidly and it i.s therefore not nccc.s- 
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saiy to empty the bladder often. Each time the operator stops to empty the blad¬ 
der, valuable time is consumed. When the inward e.xcursion of the loop is being 
made, visualization is not necessary, for the loop is buried in the tissue and the 
piece of tissue being resected is so close to the lens tliat visualization is not 
possible. There is therefore at this time no necessity for anj’’ water inflow. The 
water is shut off at the instant the loop is placed to begin the removal of a piece 
and is turned on again when visualization is necessaiy to place the loop to remoi’e 
the next piece. This control of water inflow can he made with the petcock manipu¬ 
lated by the index finger of the left hand, by kinking the inflow tube, by the use 
of a Timberlake valve or in some other waj'. It is coordinated with the other 
maneuvers described previously. 

More important than the specific method or technique used is the necessity for 
the operator to follow the method he uses in a logical sequence of steps, and to 
develop a rhythm and coordination of movements M’hich n-ill enable him to per¬ 
form the difficult transurethral prostatic resection rapidly and accurately. 

1216 Wilshire Blvd., Los Angeles 17, Calif. 
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CONSERVATI'\TE TREATMENT OF HIGHLY OBSTRUCTHT: 
CANCER OF THE PROSTATE 

R. B. MULLENIX and R. J. PRENTISS 

Surgical relief of severe obstruction due to cancer of the prostate is usually 
unnecessary. Following the acceptance of estrogenic therapy the authors have 
gradually widened their application of this treatment to include cases of the 
most severe obstructions, and the surgical relief of these obstructions is not now 
frequently used. 

Nonobstructive or moderatelj'^ obstructive prostatic cancer is now treated 
solely by estrogens almost universally, e.xcept in those cases considered suitable 
for radical prostatectomy. Obstructions of high degree are more frequently 
treated by primaiy transurethral resection with secondary estrogenic therapy. 
In recent years the authors have been impressed with the frequency with which 
complete urinary retention due to prostatic cancer has been relieved by pro¬ 
longed catheter drainage and administration of estrogens without resort to pros¬ 
tatic surgery of any type. 

Although this review necessarily includes all cases of prostatic malignancy, 
patients with advanced degrees of bladder neck obstruction are its primary 
consideration. 

One hundred and seventj^-nine cases of suspected or proA'en prostatic cancer 
have been reviewed and of these 141 were suitable for critical analysis. Thirty- 
eight cases were discarded for one of the following reasons: the diagnosis of 
cancer was too uncertain; the patient was moribund at the time of first examina¬ 
tion; he was untreated by'- any^ means; he was seen too recently for evaluation; or 
there was no acceptable follow-up infonnation. Because of the difficulty in clas¬ 
sifying the many aspects of prostatic malignancy, and since the relief of obstruc¬ 
tion is the usual indication for surgical intervention, the element of bladder 
neck obstruction was selected as the sole criterion in this analy'^sis. 

Fifty-five patients had few or moderate sy^mptoms of obstruction and did not 
exhibit the indications ordinarily^ required for surgical intervention. These ail 
received estrogenic therapy^ (castration in some instances) and of this group 
only’^ 2 have later come to transurethral resection by the authors. 

Eight-six patients presented clinical evidence of prostatic cancer and obstruc¬ 
tion of a degree sufficient to require surgical treatment according to usual stand¬ 
ards. Twenty’'-four patients were operated on prior to the advent of estrogenic 
therapyq and were thus depri^'ed of its benefits. Forty--two underwent operation 
of some ty'^pe followed by' estrogenic therapy’ and only .3 of these required second¬ 
ary' operation while receiving estrogens at a later date. Patients with secondary 
obstructions who sought help elsewhere of course cannot be accounted for. 

Twenty' patients with complete or almost complete bladder neck obstruction 
were treated with intermittent or indwelling catheter catheterization a.s required 

Be.acl .it annual meeting. Western Section, American Urological .Vtsociation, \oseinitc 
Valley, Calif-, ^lay 11, 1950. 
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and simultaneous intensive estrogen therapy. This usua ly consisted of lo n g. 
of diethvlstilbestvol daily for two to four weeks with a later mamtcnance dose 
of 3 to 5 mg. per day. All of these patients were m need of surgical relief accord¬ 
in'^ to usual standards. Sixteen of these patients became able to vo^ acceptably 
M-hh residual urine of less than 50 cc after removal of the catheter. Four patients 
remained totally or significantly obstmeted and necessarily became candidates 
for transurethral resection. The usual period of trial on catheter and estrogens 
was 30 days although for special reasons one case of 8 months and one of 19 
months was included. 

Of the 16 patients suffering from pronounced obstruction ivho responded 
favorably to estrogenic therapy, none has thus far suffered recurrence of sufficient 
obstmetion to require surgical treatment. Of 97 patients who were treated ndth 
estrogens alone or by primaiy operation with subsequent estrogenic therapy, in 
only 5 has obstniction sufficient to require surgery, developed. 


DISCDSSION 


These statistics indicate that even complete obstruction due to prostatic cancer 
does not usually necessitate surgical intervention for relief. In the authors’ 
practice the resection of recognized carcinoma has become an uncommon opera¬ 
tion. 

During the period of this study and in reviewing the records, certain additional 
facts became apparent. Patients with greatly enlarged prostates suggesting asso¬ 
ciated benign prostatic hj-pertroph}’, and patients ivith diverticula or other 
evidence of long-standing obstmetion were less likely to experience complete 
relief from estrogenic therapy alone. It may be wiser to subject some of these 
patients to transurethral resection when their clinical conditions warrant it rather 
than to insist on the longer period of strictly conservative treatment. However, 
it was noted that even for the 30 day period of obsen-ation the patients were 
for the most part showing rapid general improi-ement and were happy and 
satisfied with their status. Although this program is prolonged and somewhat 
uncertain it usually pennits treatment on an ambiilatoiy basis at home, avoids 
the risk, disabiliti' and e.xpense of operative treatment, and has usually been 
welcomed by the patients as a desirable alternative to hospitalization and opera¬ 
tion. 


The use of estiogenic therapy alone in 20 cases of most severe obstmetion 
was undertaken as the most trying test of this mode of treatment. The favorable 
response of 75 per cent of these patients with pronounced obstmetion suggests 
that at least 85 to 9o per cent of all cases of radically inoperable prostatic cancer 
will escape operation entirely. 

The great degree of involution or regression seen in some prostatic cancers 
under estrogenic therapy, in a few instances, has been a cause of some uncer¬ 
tainty. It IS currently the custom of many urologists, including the authors, to 
accept as final the clinical diagnosis of cancer based on the histoiy and the rectal 

findings without pathological substantiation. In 
geneial this is a satisfactoiy basis on which to plan treatment. In older men the 
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possibility of mistaken diagnosis, unlikely as it is, does not constitute a contra¬ 
indication to this practice. The present series of cases includes 3 or 4 men in the 
fifth and sixth decades whose prostates regressed to such a degree that they no 
longer were recognizable as carcinoma and whose obstructi\^e sjTnptoms liad 
entirely disappeared. The possibility that the primary lesion maj^ have been 
inflammatory rather than malignant and that the patient is being needlessly 
condemned to a life-time of estrogenic therapj’- and desexualization is not to be 
considered lightly. On the contrary, however, such favorable response to estro¬ 
genic therapj'^ is frequently consider-ed to confirm, rather than confuse the diag¬ 
nosis. 

The authors have made preliminary'' biopsy studies in few instances, in which 
radical prostatectomy was not considered. It is suggested that biopsy should 
perhaps be more frequently' employed. The need of a simple but accurate biopsy 
method is emphasized. The authors are undertaking a critical analy'sis of various 
aspiration and punch ty'pe biopsy' techniques for which they' have thus far had 
little enthusiasm. The established perineal biopsy' could well be more frequently 
employed even in cases in which there is no thought of total prostatectomy. It 
is recognized by' the author’s that total extii’pation of cancer, v'hen possible, is 
the only certain cure of the disease. In the small group without evidence of 
extracapsular invasion or other contraindication, radical prostatectomy' is advo¬ 
cated, and 6 cases so treated wei’e included in this series. Of 4 cases in which 
operation was performed elsewhei’e, 2 suffered local I’ecurrence and 2 were too 
recent to follow. Two such cases have been opei’ated upon by the authors; 
good results ha'\'e been achieved in both thus far. 

SUMAIARY 

Complete or virtually' complete bladder neck obsti’uction due to cancer of the 
prostate was relieved liy' catheter drainage and estrogenic therapy' in 16 (75 per 
cent) of 20 patients studied. 

Surgical treatment was e-i'entually' necessaiy in only' 6 (8 per cent) of 75 cases 
of cancer of the prostate selected without regard to the degree of obstruction 
and treated primarily' with estrogens alone. 

The period of obser\'ation varied from one to fi\’e y'ears. 

Sjil5 Sixth Ave., San Diego, Calif. 
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;malig>^ais:t disease of the testicle 

JAMES C. KIMBROUGH, Col.. MC axd JOSEPH C. DEXSLOJV, MC 

From the Surgical Service, IVallcr Reed General Hospital, IVashinglon, D. C. 

It is the scope of this paper to discuss the diagnostic difficulties encounteied 
in 3'^ patients admitted to "Walter Reed General Hospital because of malignant 
diseLes of the testieles during the 31 year period ending December 31, 1949. 
Although tumors of the testis are rare, they occur ■with sufficient frequency and 
early diagnosis is of such great importance that every physical examination 
should include a careful e^•aluation of the scrotal contents. These tumors oceur 
most frequently in the ages 20-40 years. Because of this age factor a high inci¬ 
dence is noted in recruits during a general mobilization. Before the mobilization 
in 1940, a series of more than 50 testicular tumors was rarely reported. In a 
short time after mobilization, Lowry, et al. reported 100 cases at the Lawson 
General Hospital, Lewis reported 250 at Walter Reed General Hospital, and 
Friedman and Moore reported 922 at the .Army Institute of Pathologj'. 

ETIOLOGY 

Nothing more is known of the active etiologic factors than is knoum of the 
cause of the malignant tumors in general. Trauma as an etiologic factor is 
uncertain since the trauma in almost all the cases was merely accidental and 
did not influence the origin of the disease. Trauma was noted in 20 per cent 
of the eases reported b}' Gordon-Taylor and Till. The incidence in undescended 
testes has been estimated to be 20 to 40 times as great as in normally placed 
organs. 

The clinical types usually seen are 1) tumors with slow, insidious, painless, 
but relentless onset; 2) the "hurricane” tj-pe with an incredibly rapid onset; 

3) tumors of slow grouth, as in Xo. 1, but with sudden increase in size; and 

4) the unobtrusive tiiie first recognized b\' metastases. In considering the 
differential diagnosis it is important to keep these types in mind. 

The stiTictural patterns as classified by Friedman and Aloore are 1) semi¬ 
noma, 2) embiyonal carcinoma, 3) teratocarcinoma, 4) teratoma, and 5) miscel¬ 
laneous. This simplified classification gives the clinician a better working basis 
than the more elaborate nomenclature. 

Early diagnosis followed by the proper treatment is the most important 
factoi in the piognosis of tumor of the testis. The differential diagnosis is not 
difficult. Even- mass in the scrotum should be considered malignant until 
proved to be otherwise. Bimanual examination is imperative. In the case of 
pamful lesions, not often found in malignancy, general anesthesia may be neces¬ 
sary in order that the condition of the scrotal contents may be properly evalu- 
at^. EpididjTOitis, thick-walled hydroceles, and hematoceles are the most 
difficult to differentiate. Hydroceles that have been tapped frequently are 

ite v'Sfey! CatiL M^y"lo! Section, American Urological Association, Yosem- 
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i^ery confusing. Careful estimation of the size, contour, and weight of the testis 
should be made. A malignant tumor of the testis feels heavier than other masses 
on bimanual palpation. The clinical recognition is a matter of e.xclusion. Early 
diagnosis is life saving. The Aschheim-Zondek hormone test offers little in 
establishing an early diagnosis, and maj’’ even be confusing because the iisuall.y 
negative response may give a sense of false secui’itj'' and cause loss of iMkiable 
time in beginning proper treatment. It is important that the diagnosis be estab¬ 
lished and treatment be initiated before metastases take place. In Lewis’ series, 
metastatic lesions were present in 43 per cent on admission to the hospital and 
metastases developed in 28 per cent soon after admission, a total of 71 per 
cent metastases, caused by'- delay in diagnosis and treatment. 

TREAT.MENT 

Orchiectomy and resection of the speimatic vessels and the iliac and retro¬ 
peritoneal lymph glands to the renal pedicle has been the treatment for all 
cases. Postoperative .x-ray treatment has been carried out in case of tumors 
sensitive to radiation therapy^ 


ANALYSIS OF CASES 

In the years ending December 31, 1949, thirty^-two patients were admitted 
to Walter Reed General Hospital who had malignancy of the testis. The pa¬ 
tients ranged from 18 to 43 years of age, the average being 26 years. The initial 
symptom in all cases except one was painless swelling of the testis. In only 1 
case was pain described by the patient at the onset and he did not seek medical 
attention for 9 months. In several others intermittent, vague, dull pain was 
noted later, at times associated with moderate pains in the lower abdomen. 
This is of interest since 9 of the patients were treated for epididymitis because 
of pain and tenderness in the testis, although they^ all described painless swelling 
that antedated the pain. 

On physical examination the testis was enlarged and firm in 25 of the cases. 
In onlyr 7 were nodules described. This was probably caused by failure of the 
examiner to palpate the testis carefully. The initial diagnosis in 18 cases (56 
per cent) was tumor. In the other 14 the diagnoses were: epididymitis, 9; hy'dio- 
cele, 2; varicocele, 1; and no diagnosis, 2. The last 2 patients, were, however, 
treated for epididymitis. The interval from the onset of symptoms until medical 
adidee was sought was fi-om 1 day to 2 ymars. The average interval vas 
3.5 months, but 37 per cent of the patients sought attention within 2 weeks. 
One patient with symptoms for 7 years is disregarded. Of the patients with 
metastases the interval was from 1 day to 11 months. The average interva 
was 4.2 months. Thirty per cent of the patients sought attention within 2 weeks. 
In the patients in whom the original diagnosis was erroneous, the interval 
from the onset of .symptoms until a correct diagnosis was from 3 day's to -1 
vears (average 4.6 months). The interval from the date of diagnosis of tumor 
until operation was 1 to 60 day's (average 10). In only 7 patients was this over 
25 day's. This indicates that these patients should be treated as emergencies 
and given definitive treatment as .soon as po.ssible. 
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The pathologic diagnoses following operation are shown in table 1. Fourteen 
patients, or 44 per cent, had metastases, at the time of retroperitoneal gland 
di-«ection. Xo metastases were found to develop following this surgical pro¬ 
cedure, however, this series is too small and too recent for proper evaluation 
of that factor. Nine, or 28 per cent of the patients, died and all of these had 
metastases at the time of operation. The hormone test was performed on -/ 
patients and was positive in 3. Two of these had choriocarcinoma and one 
teratocarcinoma. This indicates that history and physical examination are 
paramount and that treatment should not await the results of the hormone 
test. The transfer of one patient to another hospital was delayed 3 weeks await¬ 
ing the report from a regional laboratory, and when reported the test was 
negative. There was a history of trauma in 4 patients, but this was either vague 
or the injuiy had occurred some years prior to the onset of sjTnptoms. 

T.\bi.e 1. Pathologic diagnoses and metastatic invoh-cment in 32 patients with testicular 

tumor 



TCniOR 1 

t 

METASTASES PRESENT 

Seminoma 

10 

2 

Teratocarcinoma 

s 

3 

Embryonal carcinoma 

7 

A 

Choriocarcinoma 

A 

A 

Chorio-epithelioma 

1 

0 

Sarcoma, epididj-mis 

1 

1 

Carcinoma, epididjTuis 

1 

0 

Total 

32 

14 


REPORT OF CASES 

Case 1. A 22 year old man was admitted to an overseas hospital June 7, 1946 
complaining of painless swelling and firmness of the left testis of 5 months’ 
duration. This had increased rapidl 3 ' in size in the 3 months preceding admis¬ 
sion. Two weeks prior to admission he had been hospitalized for hepatitis and 
had undergone a phj'sical examination in which no testicular abnormalitj" had 
been noted. Examination on admission revealed the left testis to be tuice the 
normal size, smooth and hard in consistencj'. On June 8 a simple orchiectomy 
was performed. The hormone test was negative. He was transferred to Walter 
Reed Geneial Hospital and on August 1 a retroperitoneal gland dissection 
was performed. The pathologic diagnosis was teratocarcinoma, and no metas¬ 
tases were found. He received postoperative radiation. 

Case 2. A 22 year old man first noted painless swelling of the left testis on 
October 13, 1948. On December 24 he noted a gnawing suprapubic pain. He 
was admitted to an overseas station hospital with a diagnosis of epididr-mitis 
treated with penicillin and heat, and discharged as cured. Because of con- 
bnued .snelhng he was readmitted January 25, 1949 and transferred to a general 
hospital, where an orchiectomy was performed. The hormone test was p^itive 
He nas tiansferred to alter Reed General Hospital and on Febiuaiw 8 a 
radical retroperitoneal gland dissection was perfoi-med. Postoperative radiation 
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therapj^ ivas gh'en. The pathologic examination showed choriocarcinoma, prob- 
abty chorio-epithelioma, witli lymphatic and I’ascular extension. He died of 
metastases June 18, 1949. 

Case 3. A 19 j^ear old man noted a firm, nontender enlargement of the right 
testis earty in jMarcli 1947. About the end of March he was admitted to an 
overseas hospital where he was treated for 3 weeks with penicillin and ice bags. 
The scrotum was tapped but no fluid was obtained. He was discharged to duty 
and returned to the United States for separation. While on terminal leave he 
reported to an Army hospital where a diagnosis of tumor, hydrocele and organ¬ 
ized hematoma was considered. After 6 weeks he was transferred to AValter 
Reed General Hospital where he was admitted on June 27. A radical orchiectomy 
performed on July’- 1 rei'ealed retroperitoneal metastases, which necessitated a 
right nephrectom 3 ^ After a course of postoperatii-e radiation he was discharged 
January 24, 1948. On Noi’ember 2 he was readmitted with chest pain, hemoptysis 
and weakness of 1 month’s duration. He died on Xoi'ember 26 with multiple 
pulmonary metastases. 


SUMM.ARY 

In a series of 32 cases of tumor of the testis, the initial diagnosis of tumor 
was made in 18. Fourteen patients had metastases on admission. The average 
time interval from onset to medical attention was 3.8 months. The average 
time from first medical attention to definitive treatment was 2 months. The 
average interval from tumor diagnosis to treatment was 10 days. In those 
patients in whom the initial diagnosis was incorrect an average of 4.G months 
elapsed before proper treatment was instituted. The hormone test was rarely 
a useful factor in making a proper diagnosis. The results of this test were often 
confusing and e'V'en caused delay in beginning the treatment. Early diagnosis 
and immediate treatment will greatly reduce the mortality in malignancy’ of 
the testis. All scrotal masses should be considered malignant until prmed 
otherwise by’ adequate e.xamination or operation. 
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SOURCES OE DAECxER IN URINARY EXTRAVASATION- THE 
HAZARD OF PERFORATION DURING TRANSURETHRAL 
PPOSTATECTOMA^ 
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From (fic Devarlment of Surncrtj, Division of Urology, Sla7iford Utiivcrsity School of Medicine, 
7/rtSi;”ro/ School of Medicine and the Veterans Administration 

Hospital, San Francisco, Calif. 


Twenty-five years ago the mortality rate resulting from urinary extravasa¬ 
tion was'^oO per cent and the accepted form of treatment was wide drainage 
and suprapubic cystostomy as soon as the diagnosis was established. In lecent 
years the number of mortalities has been reduced and more conser\'atir-e forms 
of treatment are being introduced. The subject is of special interest at the 
present because the threat of urinary extravasation is increased by the trend 
towards more radical transurethral prostatectomy. 

Several factors make estimation of the actual frequency of this complication 
during transurethral operation difficult: many perforations are not recognized 
clinically; others, although recognized, are not noted on the hospital chart; and 
of those that receive attention, few are reported in the literature. 

As a basis for formulating principles of treatment in perforation during 
transurethral resection, we have evaluated the sources of danger by studying 
a series of cases in which extra\-asation occurred. These cases provided general 
information and pointed to some possible etiologic factors, but were not suitable 
for critical analysis. Laboratory data were insufficient and the numerous vari¬ 
ables prohibited conclusions. It was therefore necessary to evaluate the factors 
observed experimentally in order to develop a rational plan of treatment. The 
discussion that follows, then, is presented in three parts: 1) study of the sources 
of danger in cases of urinaiy extravasation, 2) description of an experimental 
stud}^ of the factors observed and 3) recommendations for the treatment of 
urinaiy extravasation following transurethral prostatectomy. 


CLINICAL STUDY 


Thirt 3 '^-six consecutive cases of extraperitoneal e.xtrai-asation encountered 
during the j-ears from 1930 to 1940 were chosen from hospital files. Cases from 
this period, before the widespread use of the effective antibacterial drugs, were 
studied in older to assess the influence of infection. including onlv cases of 
extraperitoneal extravasation from the male urethra distal to the urogenital 
diaphiagm, the extent of extravasation could be evaluated as a factor. 

Extravasation was caused by pevi-urethval abscess in 3 cases, bj' rupture 
of the urethra in 7 and bj^ stricture of the urethra in 26. 
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therapA' was given. The pathologic examination showed choriocarcinoma, prob- 
abh' chorio-epithelioma, with h^mphatic and vascular extension. He died of 
metastases June 18, 1949. 

Case 3. A 19 3 ’ear old man noted a firm, nontender enlargement of the right 
testis earlj' in ilarch 1947. About the end of ^larch he was admitted to an 
OA'ei’ssas hospital where he Avas treated for 3 Aveeks with penicillin and ice bags. 
The scrotum was tapped but no fluid AA'as obtained. He was discharged to duty 
and returned to the United States for separation. While on terminal leave he 
reported to an Aimy* hospital Avhere a diagnosis of tumor, hy^drocele and organ¬ 
ized hematoma was considered. After 6 AA'eeks he Avas transferred to AValter 
Reed General Hospital where he was admitted on June 27. A radical orchiectomy 
performed on JuH 1 reA’ealed retroperitoneal metastases, which necessitated a 
right nephrectomA’. After a course of postoperatiA'e radiation he was discharged 
January 24, 1948. On XoA'ember 2 he AA'as readmitted AA'ith chest pain, hemoptysis 
and AA'eakness of 1 month’s duration. He died on XoA-ember 26 AA'ith multiple 
pulmonary metastases. 


SUAI.AIARY 


In a series of 32 cases of tumor of the testis, the initial diagnosis of tumor 
AA'as made in IS. Fourteen patients had metastases on admission. The aA'crage 
time interval from onset to medical attention AA'as 3.S months. The aA'erage 
time from first medical attention to definitive treatment AA'as 2 months. The 
aA'erage interA-al from tumor diagnosis to tr'eatment Avas 10 days. In those 
patients in AA'hom the initial diagnosis was incorTect an aA'erage of 4.6 months 
elapsed before proper treatment was instituted. The hormone test AA'as rar’ci.A 
a useful factor in making a proper diagnosis. The results of this test Avere often 


confusing and eA'en caused delay in beginning the treatment. Early diagnosis 
and immediate treatment will gr-eatly reduce the raortality' in malignancy of 
the testis. All scrotal masses should be considered malignant until proAcd 
otherAA-ise by adequate examination or operation. 
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SOURCES OF DA^XTER IX URIXARY EXTRAS ASATIOX: IHE 
H\ZARD OF PERFORATIOX DURIXG TRANSURETHRAL 
PROSTATECTOMA' 


HEXRY M. WEYRAUCH, RICHARD A. PETERFY and JAMES L. GOEBEL 

From the Department of Suroeru. Dirhion of Vrolopv. Stanford Unircrsiln Schooi of Medicine, 
the Uniursity of'Caiiiornia School of Medicine and the 1 ctcrann Administration 
Hospital. San Francisco. Calif. 


Twenty-five years ago the mortality rate resulting from urinaiy extravasa¬ 
tion was 50 per cent and the accepted form of treatment vas nide drainage 
and suprapubic cystostomy as soon as the diagnosis was established. In recent 
years the number of mortalities has been reduced and more conservative forms 
of treatment are being introduced. The subject is of special interest at the 
present because the threat of urinarj- extravasation is increased by the trend 
towards more radical transurethral prostatectomy. 

Several factors make estimation of the actual frequency of this complication 
during transurethral operation difficult: many perforations are not recognized 
clinically: others, although recognized, are not noted on the hospital chart; and 
of those that receive attention, few are reported in the literature. 

As a basis for formulating principles of treatment in perforation during 
transurethral resection, we have evaluated the sources of danger by studying 
a series of cases in which extravasation occurred. These cases provided general 
information and pointed to some possible etiolo^c factors, but were not suitable 
for critical analysis. Laboratory data were insufficient and the numerous vari¬ 
ables prohibited conclusions. It was therefore necessaty' to evaluate the factors 
obsert-ed experimentally in order to develop a rational plan of treatment. The 
discussion that follows, then, is presented in three parts: 1) study of the sources 
of danger in cases of urinaiy extravasation, 2) description of an e.xperimental 
studr- of the factors obsen'ed and 3) recommendations for the treatment of 
urinaiy extravasation following transurethral prostatectomv. 


CUXIC-XL STCDY 


Thirty-six consecutive cases of extraperitoneal extravasation encountered 
during the years from 1930 to 1940 were chosen from hospital files. Cases from 
thU period, before the ^videspread use of the effective antibacterial drugs, were 
studied in order to assess the influence of infection. By including only cases of 
extraperitoneal extravasation from the male urethra distal to the urogenital 
diaphi-agm, the extent of extravasation could be evaluated as a factor. 

Ex-travasation was caused by peri-iuethral abscess in 3 cases, by ruptiue 
of the urethra in 7 and by stricture of the urethra in 26. 


MaVTlql’ Urological Association. Yosemite 

CaHfom'ia lchoVoPyie'didL^''"'‘'”® Research. University of 
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1 reatmcnt in all 36 cases consisted of incision and drainage and suprapuliir 
divei-sion of urine. 3’he mortalit}^ rale was 36 per cent. 

The dui’ation of extravasation before treatment in the 33 cases in whicli it 
was known ranged from le.ss than 1 day to 14 days and did not seem to influence 
the outcome (table 1). 

I he extent of extravasation had a decided effect on the mortality rate (tal)lc 
2); the more extensive the extravasation, the greater the number of deaths. No 
fatalities followed extravasation into either the penis or the perineum alone, 
but extension into the scrotum and into the anterior abdominal wall was ac¬ 
companied by a progre.ssive rise in the mortality rate. 


Tabi.d 1. Duralion of extravasation prior to treatment. No correlation with inortahlij 


DURATION, DAYS 

CASES 

Total 

Recovery 

Death 

Loss than t 

c 

3 

3 

2 to -1 

0 

4 

2 

5 to 7 

1.3 

11 

2 

8 to 10 

3 

2 

1 

10 to 14 

5 

2 

3 

Not known 

3 

1 

2 

Totaks 

30 

23 

13 


Taiu.i: 2. Extent of extravasation. The more extensive the extravasation, the hifiher 

the mortality rate 


SITES 

CASES 

MORTAttri 

KATF 

Total 

Recovers' 

Death 

Penis 

1 

1 

0 

0 

Perineum 

6 

5 

0 

0 

Perineum unci e.xternul genitalia 

19 

15 

■1 I 

21 

Perineum, external genitalia and abdominal wall 

11 

2 

9 , 

.S2 

Totals 

30 i 

23 1 

13 

3fi 


Bacteriologic studies had Ircen recorded in 29 cases (table 3). Death oeeuned 
onb'’ in the presence of infection (in 11 of 25 cases). Eleven patients had eitlici 
a coccal or a bacillary infection; 14 ha<l a mixed infection and -J had none. 

In 17 cases the concentration of nonprotein niti’ogen had l)een detcrniinci 
(fig. 1). The findings ai'e of particular interest because recovery occurred in 1 
of tlic 12 patients will) liigh levels and in 3 of these -1 cases the levels exceeded 
those in the group that died. 

Xeerop.s3^ Jiad been canded out in ail 13 ea.se.s. At the site of exlra\'a‘-ation 
there were all gradations of an inflammatorv proce.‘'S; acute cellulitis, ab.M-c.‘-' 
formation with vascular thrombosis, and gangrene. As noted by Baiha- and 
Iludch', infection and .sup]Hiration were no respecters of anatomical barrier.-' 
and extravasation was not alwa.v.s limited to the fascial jdancs sf) jncci-cly 




SOVRCES OF danger IN E'RINARY EXTRAVAS\TION 


617 


described in textbooks. In all the cases, toxemic changes of the I'iscera were 
evident. On microscopic examination of the heart, liver and kidneys, theic neie 
intercellular extravasations of blood and cloudy swelling (fig. 2). Additional 


T\ble 3 Incidence of infection. .Vo deaths in the absence of infection 


1 

1 


CKSE'? 


jnKTAUT\ 

1 

_ i 

Total 1 

Rcco^c^^ ' 

Death 


None. j 

■4‘ 

4 ' 

1 

0 

0 

Bacillus proteus j 

1 1 

2 i 

0 

1 

i 

Staphvlococci and streptococci 

1 2 1 

1 1 

1 

1 

Bacillus coU 

i ' 

■i , 

3 

! -H 

B coli, staphylococci and streptococci 

1 13 

7 , 

C 

j 

Clostridium welchii, staphvlococci and streptococci. 

1 1 

0 ( 

1 


Xot known 

J 7 

1 5 ■ 

2 

; 2S.5 

Totals 

36 

) 

i 23 

1 

13 

■ 36.1 


‘Duration prior to treatment - 2 hours. 3. 3, and 7 days, respeetivel.\ 


Recovered 
la coses 


'////Mil 


11 . 


nmnmm 

muiiiiii 



cormMmn^S'^m^nalUy^Lr^ Xo 

findings were bronchopneumonia in 6, pyelonephritis in 3. peritonitis hi 1 and 
multiple fractures of the pehis in 3. peiiioanis in l and 

One feature especially attracted oui- attention: some of the patients sue 

and lain^TLf dhtrlf of T 

Decline in temperature and fall of the"^eSocS cZt 
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fection was subsiding. There were, howei^er, certain untoward signs: tiic pulse 
late rose gradually, the heart sounds became distant, cardiac murmurs some¬ 
times developed and m most of the cases the blood pressure dropped (fig. 3). 




'Am J 






Fig. 2. Photomicrographs of tissues of patients who died as result of urinary extravasa¬ 
tion. A, spleen; interstitial hemorrhage. D, kidnej'; interstitial hemorrliagc, m.vciocytir 
infiltration and granular degeneration of tubules. C, adrenal; focal degeneration. D, liver, 
interstitial hemorrhage, cloud3- swelling and fattj^ degeneration. Compare with figure -1. 

These seemed to be signs of myocarditis. The question therefore arises: Is it 
possible that a to.vin generated by the inflammatoiy process in urinary e.xlrava- 
sation had produced toxic my^ocarditis similar to that which may complicate 
diphtheria? Numerous electrocardiograms had been made in these cases, hut 
the results were inconclusive. Most of the patients were elderly and til necropw 
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the arteriosclerotic changes in the heart were indistinguishable fi’om in 3 'ocar- 
ditic changes. 

In these 36 cases, contraiy to common belief, the factors of nitrogen reten¬ 
tion and the duration of extravasation prior to treatment exerted no pronounced 
deleterious influence. Infection and extensive e.xtravasation, however, pro\dded 
a serious hazard and deaths were more numerous in the cases in which these 
were present. With the general information gained from these cases, experi¬ 
mental studies were planned in an attempt to determine which among the 
factors are responsible for the complications of urinaiy extravasation. 



experiment.al studies 

™ *» “Peri- 

order to simulate the conditions of estravLuon^ 

ihe results were indicated as follows (fig. 4V 

S^eralized obseiwable change 

ieratme!”''' induration disappearing in 4 to 6 days, no rise in tem- 

sometimes followed by gangrenranduk'^^^^ injection, 

temperature to 38 to 40C, diffuse 061^ 2^11^ K ‘ of rectal 

Died: Death occurred withik a few mtu; " d 
a severe reaction, evidence of toxicitv at n, observed in 

-eatt, live., and hidne.s and eoCSiI“„‘, rSut^er'""^ 








620 


H. M. AVEYHATJCH, R. A. PETERFV AXD J. L. GOEBEL 


Experiment 1. Effects of bacteria (table 4, fig. ?). Se\'en different solution^* 
were selected wliich either might be present in areas of extra^-asation oi are 
favorable for bacterial growth. Fifty-sbc dogs, weighing about 12 kg. each, ^\elo 
used. Bacteria, all of which bad been encountered in the clinical series, \(ere 
cultured in broth for 24 hours and the concentration at the time of injection 
was about 1 billion per milliliter. 

KEir 

NO REACTION: NO LOCAL OR GENERAL CHANGE 


HILO REACTION: SLIGHT, TRANSIENT LOCAL INFLAIHATION 



SEVERE REACTION: A'ARKEO LOCAL INFLAIVATION SOl'ETll'ES 
ASSOCIATED WITH GANGRENE AND ULCERATION. FEVER 
38 TO too C. 



DIED: Death froli injection within 6 days 


Fig 4 In chaits that follow (figs. 7, 9, and 12) leactions are lepresented according to 
above key. 



Fig 5 Seveie reaction in guinea pig. Gangrene and ulceration 1 week after itijecfion 
of 4 5 cc human uiine with 0 5 cc B coli culture .Mthough injection was made into thiglii 
inflammatory piocess extended far up abdomen and down into leg causing contracture 0 
that extremity 

The solutions alone did not invoke any tissue leaction, but the solution pin*' 
bacteria usually caused a severe leaction or even death. Human urine cvitlend.' 
provided better conditions for bacterial growth than the other suhstance* be¬ 
cause the only deaths occurred in dogs that had leceii’cd urine containing 
bacteria. Bacillus coli (Escherichia coli) gave rise to a high peiccntage of the 
severe reactions. An effort was made to determine whether myocarditis had 
caused the deaths hut the few electrocardiographic iriegidai'itics weic far 
from conclusive. 

Experiment 2. Concentration of bacteria {table J). Cultiuc'- of the .‘-ame .strain 
of B. coli were mixed with either .=alinc, human urine or hcait-brain infusion 




SOURCCS OF DVNGER 


IX urinary CXTRVVASATION 
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‘“2‘’;.as expected, no tecc.ion foltoeved inicc.ion of the sterile soU.Uo„s_, end 



Fig. 6. Photomicrographs of tissues of guinea pigs that died as result of subcutaneous 
injection of B. proteus-urine culture. A, spleen; extravasation of erythrocytes into pa¬ 
renchyma. B, kidney; interstitial hemorrhage and myelocytic infiltration. C, liver; cloudy 
snelling and interstitial hemorrhage. H, lung; congestion and cloudy swelling; compare 
with figure 6. 


favorable for bacterial growth, markedlj' superior to sterile saline or saline 
containing bacteria. The results in the group that received saline can be con¬ 
sidered to represent those of bacteria alone, uninfluenced b}' the medium. 
The reaction, then, reflected the number of bacteria and the medium in which 
thej^ were injected (fig. 8). 

Experiment S. Type of bacteria (table 6), This experiment was planned to study 
the reaction caused by 4 different bacteria encountered in the clinical study 
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Table 4 Effecl of bacteiia and dtffetenl media 


PREPARATION INJECTED 


Human urine—20 cc 

9 cc Hem strep. 1 cc 
“ 9 cc B coll 4 cc 

9 cc Staph, auieus 1 cc 


iNoimal saline—20 

9 cc Hem. stiep 1 cc 
“ 9 cc B coll 1 cc 

“ 9 cc Staph auieus 1 cc 

Synthetic urine (Bodansk 3 ’’s) 20 cc 
“ 9 cc B coll 1 cc 

Dog’s blood—20 cc 
“ 9 cc Hem strep 1 cc 

“ 9 cc Staph auieus 1 cc 

“ 9 cc B coll 1 cc 

Glucose (10% sol )—20 cc 
“ 9 cc B coll 1 cc 


No % No % 

8 8 100 
2 

11 2 IS 


3 3 100 

1 1 100 


SEIERE 

REACTION 


2 100 
4 3G 


3 100 

1 100 


N-o '-c 


5 15 

2 100 


2 100 


11 100 
11 100 


2 100 


I 100 


3 100 


2 100 


2 100 


Broth—20 cc 

3 

3 

“ 9 cc B coll 1 cc 

3 


1 

Urea (2% soB—20 cc j 

2 ! 

2 

‘‘ 9 cc B coll 1 cc 1 

3 ) 




2OCC.S0LUTI0N WITH- 
No.Dogs OUT BACTERIA 
6 I 100 % 

3 I 100% 1 

Z I 100% I 

I I 100% 1 

Z I 100*/. 1 

3 I 100% ~~| 

z I (00% n 


Fig 7 Effect of bacteria and of larious culture media Solutions alone were largch’ 
innocuous, but nhen eultuies nere added, severe inflammatorv reactions or death ensued 
Note efficacy of urine as culture medium 

when thej’’ were combined witii urine befoie injection. Fifty guinea pigs ycic 
used. B. coli was the most lethal, and some of the animals that iccci\cd B. 
pioteus (Pioteus vulgaris) died, but none of the animals that received hcmoh'tic 
stieptococci or Staplndococcus auieus died. 


9CC.S0LUTI0N WITH ICC. 

No Dogs BACTERIALCULTURE 

5 '4°a''irc' 

* Synthetic 
^ Urine 

4 Dog's Blood 3 5%- 

2 Glucosa(IO%) 

Solution 

3 Broth 
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Tvbll 5. EJicct of conccniralion of bacteria. Direct correlation with vwrlahlu rale 


t 

j 

i 

1 

VORE\C- } 

MILD RE- i 

SEA ERE 



VO or . 

TION 1 

ACTION 1 

REACTION 



PREPAR\T10\ INJECTED 

CUINTLV 1 










PIGS 

No 

u 

Xo 

■7 

.Vo 1 


Xo 

U 

Saline—10 cc 

10 

10 

100 



1 

1 



15 

“ 4.875 cc B coli 0.125 cc 

20 



12 

60 


25 

3 

“ -4. 75 cc “ 0.25 cc 

20 



14 

70 

- 

10 

4 

20 

“ 4.5 cc “05 cc 

20 



12 

GO 


15 

5 

25 

“ 4.5 cc “ li.O cc 

20 





1 


20 

100 

Human urine — 10 cc 

40 

40 

100 







Urine 4.S75 cc B. coli 0.125 cc 

30 



5 

17 

16 

53 


30 

“ 4.75 cc “ 0.25 cc 

20 





6 

30 

14 

70 

“ 4.5 cc “ 0.5 cc 

20 





9 

45 

11 

55 

“40 cc “ 1.0 cc 

20 







20 

100 

Broth—10 cc 

1 

10 

10 

100 


) 





“ 4.875 cc B. coli 0.125 cc 

10 





3 

30 

7 

70 

“ 4 75 cc “ 0.25 cc 

10 


1 



2 

20 

s 

SO 

“45 cc “ 0.5 cc 

10 



1 

1 


1 

10 

9 

90 

“40 cc “ 1.0 cc 

2D 


1 

i 




20 

1 

100 

\ 


MORTALITY 

% 


''v'-- 1 








*s^ 






L 

\ •• 
\ 

\- 

•... 




\ 


\ 

' 


\ 



y 


\ 

\ 

- \ 







\ 

> 

\ 



\ 




\ 

\ 

\ 



\ 

3 - 



\ 



\ 

)_ 













1 


o riT * f . °25 0.125 

medium Culture contained^about°l^HnfoTB^coH'per°cuW^ cultuie 

■nere used ■ cubic centimeter; 2S0 guinea pigs 

Broth -- ^ ° 


uere used 

Broth -- 

Human Urine 
Xonnal Saline 
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Tab^4 Effect of bacteria and different media 


preparmion injected 

* 

. OF 
DOCS 

NO REACTION 

into 

REACTION 

SEtERE 

REACTION 

DIED 

No 

VO 

No 

% 

l\0 

% 

No 

1 

Human urine—20 cc 

8 

8 

100 







“ 9 cc Hem. strep. 1 cc 

2 





2 

100 



‘‘ 9 cc B. coli I cc 

11 



2 

IS 

4 

36 

5 

■^5 

9 cc Staph, aureus 1 cc 

2 







2 

100 

Xormal saline—20 

3 

3 

100 




■ “ 



9 cc Hem. stiep. 1 cc 

1 

1 

109 







“ 9 cc B. coli 1 cc 

3 





3 

100 



“ 9 cc Staph, auicus 1 cc 

1 





1 

100 



Synthetic urine (Bodansky’s) 20 cc 

1 2 

1 2 

100 







“ 9 cc B coli 1 cc 

3 

1 

] 

1 

! 

3 i 

I 100 

1 



Dog’s blood—20 cc 

1 

1 

100 




1 

1 

i 


“ 9 cc Hem. strep. 1 cc 

1 

1 

100 







“ 9 cc Staph, aureus 1 cc 

1 



1 

100 





“ 9 cc B. coli 1 cc 

2 





2 

100 



Glucose (10% sol )—20 cc 

2 

2 

100 







“ 9 cc IS coll I cc 

2 



I 


2 

100 I 



Broth—20 cc 

m 

Ml 

100 

1 






“ 9 cc B. coli 1 cc 

3 

HI 


1 


3 

100 

1 


Uiea (2% soH—20 cc 

2 

2 

100 


1 



1 


‘‘ 9 cc B. coli 1 cc 

1 





3 ! 

100 

1 



9CC.SOUUTJON WITH ICC. 
No Dogs , BACTERIAL CULTURE 

15 


ROCC.SOLUTION WITH* 


5 

5 

4 

Z 

3 

3 


Human 
Urine 

Normal 

Saline 

Synthetic 

Unne 

Dog’s Blood 

GlucoseOO^ 

Solu+\on 

Bro+b 

Urea (2%) 
Solution 



2 

3 

2 


1 . _ 

lOO% 



1 

100% 

1 


1 

|00% 

1 


1 

IOO% 

1 


i 

lOO’/c 

1 


1 

lOO% 

1 


1_ 

ioo% 

1 


Fig. I. Fffeot of bacteria and ot vaiious cuUuie media solutions alone nere largeij 
innocuous, but when cultures were added, severe inflammatory reactions or death ensued. 
Note efficacy of urine as culture medium. 


when they were combined with urine before injection. Fifty guinea pigs were 
used. B. coli was the most lethal, and some of the animals that received B. 
proteus (Proteus vulgaris) died, but none of the animals that received hemol 3 dic 
streptococci or Staphylococcus aureus died. 
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T\ble 5. Effect of concentration of bacteria. Direct correlation u ith morlality rate 


1 

1 

NO RE AC- 1 

\IILD RE- 1 

SEAERE 


1 

NO or j 

TION I 

ACTION ‘ 

REACTION 



PREPARATION INJECTED 

CniNEA 






i 



PICS |* 

No 1 

-c ! 

Xo j 

! 

No 1 

u 

Xo ' 

T 

Saline — 10 cc 

10 1 

10 1 

100 

) 

\ 





“ 4.S75 cc B. coli 0.125 cc 

20 



12 1 

60 

o 

25 

3 

15 

“ 4.75 cc “ 0.25 cc 

20 



14 j 

70 

2 

10 

4 

20 

“ 4.5 cc “ O.o cc 

20 


I i 

■ 1 

12 i 

60 

3 


5 

25 

“ 4.5 cc “ 1.0 cc 

20 

i 

1 1 


i 

1 

1 


20 

i 

100 

Human urine — 10 cc j 

40 i 

i-ioi 

100 



! 

1 

i 

! 1 


Urine 4.S75 cc B. coli 0.125 cc 

30 ' 

1 


5 

17 

16 

i 53 

9 ' 

30 

“ 4.75 cc “ 0.25 cc 

1 20 





6 

1 30 

1 14 

70 

“ 4.5 cc ‘‘0 5 cc 

j 20 





9 

45 

11 

55 

“40 cc “ 1.0 cc 

20 







20 

100 

Broth—10 cc 

10 

1 10 

i 100 

i 

) 



1 

j 

I 

1 

“ 4 S75 cc B. coli 0.125 cc 

10 

1 

I 

i 


3 

j 30 

! 7 

1 70 

“ 4 75 cc “ 0 25 cc 

< 10 


! 

j 


2 

1 20 

! s 

! SO 

“45 cc “ 0.5 cc 

i 10 




1 

1 1 

10 

I 9 

90 

“40 cc “ 1.0 cc 

' 23 

i 

1 

1 

i 

1 

! 

1 

20 

100 


MORTALITY 

% 
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Eapenjncnl 4- Toxicilij* {table 7, fig. 9). In an effort to determine Avhether 
death lesulted fiom toxicit}', 50 guinea pigs were given bacterial cultures in urine 
and anothei 50 v ere given bacteiia-free filtrates of the culture-urine mixture. 

One loopful of a culture of bacteria was inoculated into each of three test 
tubes containing 10 cc broth and the tubes were placed in an incubator at 37C 

Table 6. Effect of diffcrenl types of organisms. Higher mortality rate with Bacillus coli and 

B. proteus 


ORG \MSM* 

GUISE 

Total 

A PICS 

Deaths 

MORTALITY 

RATE 

Bacillus proteus 

17 

5 

23 

Bacillus coli 

IS 

11 

61 

Hemolytic streptococci 

6 

0 

0 

Staphylococcus aureus 

9 

0 

0 


* 1 cc of culture (approx. 1 billion organisms) and 4 cc of urine. 


Table 7. Comparison of toxicity of cultures and bacteria-free filtrates 


PREPARATIONS USED 

NO OF 
PICS 

NO REACTION 

iflLD REACTION 

SEAT RE REACTION 

DIED 

.\'o. 

Vo 

No 

Co 

No 

% 

Xo. 


Proteus-uiine culture 

17 

0 

29 



7 

41 

5* 

29 

Proteus-urine filtrate 

17 

15 

SS 





2* 

12 

Proteus-saline culture 










(control) 

13 



13 

100 





Proteus-saline filtiate 










(control) 

13 

s 

62 

5 

3S 




61 

Coli-urine culture 

IS 



3 

17 

4 

22 

lit 

Coli'Urine filtrate 

IS 

IS 

' 100 







Hemolytic, strep, urine 










culture 

6 





6 

100 



Hemolj'tic-strep. urine 










filtrate .. 

0 

fi 

100 







Staph, aureus-urine cul- 










ture 

9 





9 

100 



Staph, aureus-uiine fil- 










trate 

9 

9 

100 






— 


* Death within 1 hour, 
t Death within 3 dajs. 

for 24 hours. For the toxin experiment, the contents of the 3 tubes were added 
to 250 cc of sterile human urine and incubated at 37C for 24 hours. As an ad i 
tional test to compare urine and saline, the contents of 3 tubes containing 
B. proteus cultures were added to 250 cc of sterile saline and incubated in the 
same waJ^ 

The broth-urine cultures were then divided. Half of the animals were given 
5 cc of the culture. From the remainder of the culture, a bacteria-free filtrate 
was prepared with a Seitz filter and negative pressure of 30 to 50 mm. of mercuiy 

* tVe are indebted to Dr. Campbell DlcCullough for his assistance with this experiment. 
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was appliwl. Filtrates were also prepared with the J"" ["'ffrce 

in the same way. Stainetl smears and ctiltiires provetl the filtrate, to 

of bacteria. 

URINE CULTURES 

If B Proheus M'A ^ 

18 B Cell 



Hemolytic 

^rept. 


BACTERIA FREE URINE CULTURE 
FILT RATES 

If B Proteus 


86 % 


18 B Co!i 


100 % 


6 HemolyFic P 
Strept. *- 

9 stapK Aureus 


10O% 


IOO% 


Fig. 9. Toxicity of cultures in comparison to bacteria-free 61i rates oi cultures contain.j 
iiiE urine. Acain B. proteus and B. coli were more lethal. Xote toxicity of B. proteus-fre 
filtrate. Guinea pigs weighing approximately 250 gm. were used. Saline controls are show 
in table 7. 




Fig. to. Photograph and drawing of guinea pig ttot died in marked opisthotonos within 
hah hour alter injection ot B proteiK and imne. Xote abdominal distention. Animal also 
lo=t sphincter control This death, characienstic of those caused bv B. proteur^<fo-pt;° 
that neuroloxin may have been present. ' .u__es.s 


The results indicate that toxicity was a factor in the deaths due to B proteus 
These deaths occurretl within 30 minutes of injection and were accompanied 
by imusual manuestations: The guinea pigs lost consciousness rapidlv became 
extended m the opisthotomrs position (fig. 10) and had clonic contractions of 
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the extremities. There were abdominal distention and fecal and urinary in- 
picture suggested that the agent was a neurotoxin. The deaths 
that followed injection of broth-urine cultures of B. coli occurred later, usually 

in about 3 day^s. These deaths may have been due to infection rather than 
toxin. 

In general, except for the B. proteus group, the filtrates did not effect a re¬ 
action and the cultuies invoked the usual high percentage of severe reactions 
01 death. The reaction to saline cultures was again less marked than that to 
urine cultures. 



Fig. 11. Concentration of nonprotein nitrogen in 14 dogs from experiment 1 at height 
of reaction following injection of urine and bacteria. No correlation with mortality rate. 


FiUrale Injjdzd 

No. 

Pigs 

% Showing Raaction 



20 

SMS 


Ammonia 
and Bad-, 
cnaFrac 6.Prot 
Urine CultuBc 


4 94% 


Fig 12. Difference in reaction between bacteria-free filtrates and deaminized bactena- 
free filtrates of cultures containing urine and urea-splitting B. proteus. In presence ol 
ammonium ion, deaths and severe reactions occurred; deaminized bacteria-free filtrates 
gave rise to few and only mild reactions. 

Experiment 5. Nonprotein nitrogen (fig. 11). The concentration of nonpi'otein 
nitrogen was determined at the height of the severe reactions in 14 animals m 
e.xperiment 1 that had received bacteria and urine. Although the highest let'ds 
were noted in the group that died, there is no direct correlation between the 
severity of the reaction and the degree of nitrogen retention. 

Experiment 6. Ammoiiium ion (table 8, fig. 12) In determining the source o 
the toxic properties of the B. proteus filtrate, the effect of the XH 4 ion nas 
tested by comparing the unmodified filtrate with a deaminized filtrate. 

An infusion broth of motile B. proteus (urea-splitting) was cultured for 36 
hours at 37C. Three tenths cubic centimeter of this infusion was added to 300 
cc sterile human urine and cultured for 24 hours at 37C. The urine Proteus 
culture was filtered through a Seitz filter under negatir-e pressure of 24 pounds 
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sorKCES or »x:sgeb. sk erix.vry extravasatiox 

atvd 5 cc bacteria-free filtrate was iniected subcutaneously into tlie thiglrs of 
20 guinea pigs. The remaining bacteria-fvee filtrate was liberated of its am¬ 
monia by bubbling ammonia-free air through it. Thirty-five guinea pigs ueie 
injected under conditions identical with those of the controls, using the same 
quantity of filtrate. Cultures were made of the filtrate to ascertain the absence 
of bacteria. 

Of the 20 animals that received the unmodified B. proteus urine filtrate, 
l-l sufteved from severe reactions and 4 died. Of the 3a animals that neie git en 
the deaminized bacteria-free filtrate, there were no severe reactions or deaths. 

T.tBi.E S. Effect of ammonia ifferrnifrf bj) iircn-sphlffii/j organisms 

ftt\CTin\ 

i^VrSTO-Vt INJXCr£.I» ----- 

Voae -MiH Sc\ ere 


Baeteria-free filtrate from B. proteus-urine 


culruro . . 

ABunonia-lree. bacteria-iree filtrate front B. 
proteus-urine culture 

20 

35 

0 

33 

2 U 

2 Q 

4 

0 


TrBLE 9. Effect of ammonia prcpirnli 
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i 
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I 

.Ammonium carbonate 

i 

5 cc 



1 


1 

1 cc 

1 


1 

Ammonia gas 


3 cc 



I 


1 

J 

1 ce 

1 ^ ’ 



* Weight ■ approx. 250 gm. 


demonatrating the toxic properties of ammonia as derived from nrea-spljttinf 
organisms in these experiments. 

The well-recognized toxicity of animom'um compotmcis was home out bv 
tins exrperiment. 

In an additional 12 guinea pigs, subcutaneous injection of ammonium chloride 
ammomum o^date. animomum sulfate, ammonium bromide and ammonia -as 
prox ed imniediately toxic. The accompantfng mam'festations in S instances were 
proteus. Tiie remaining d animals became semieomato-e 

ZntZl m 

Tl.e fSecI of im.v_T,li,tras orfom..ms ie to break doan the area of urine into 
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ammonia and carbon dioxide: NPIoCONHo ^ NH 3 and CO.. This gives rise to 
a chemical reaction which is in itself damaging to tissues, although a violent 
toxic inflammatory reaction is superimposed by the presence of bacteria. 

Experiment 7. pH. As nearly as could be determined, minor variations in the 
pH of the injected material did not affect its toxicity. In the e.xperiments in 
which urine was used, the pH was 5 to 6.5 prior to the inoculation of bacteria. 
Although the addition of B. proteus converted the urine to an intensely alkaline 
solution with a pH of 12, it was established that the alkalinity was not the cause 
of the high incidence of toxic reactions in this group. Identical reactions were 
observed in animals receiving B. proteus-free urine filtrates in rvhich the pH 
was brought to the neutral range bj’- the addition of HCl. In a series of 20 guinea 
pigs, the injection of 20 cc of buffered sterile urine with a pH varying from 3 
to 12 evoked no observable reaction. 

Summary of experimental data. The experimental studies provide data to e.\- 
plain and augment the clinical observations. Thej' afford proof that uninfected 
urine in amounts generally found in urinary extra\-asation is harmless, but that 
bacteria evoke a -ruolentty toxic inflammatory r-eaction. The severity of this 
reaction is dir-ectly proportional to the number and virulence of the infecting 
organisms, as well as to the efficacy of urine as a culture medium. Bacteria-free 
filtrates are much less toxic than bacterial cirltur-es in urine, indicating that the 
toxin is probablj’- an endotoxin closety allied to bacteria. An added toxic effect 
is imparted b}' the ammonium ion, such as is formed bj’^ urea-splitting organisms. 
The experimental findings are in accord with the clinical observations that 
the severity of the reaction bears no r’elationship to azotemia and that death 
is not caused by niti'ogen retention. Death is apparently caused b}'^ toxins elabo¬ 
rated b}’’ bacteria in the presence of extr'avasated urine. Necropsy findings m 
the e.xperlmental animals are similar to those observed in the clinical cases and 
are compatible with a toxic process. 

For the most part these experimental studies are in accord with those of pre¬ 
vious investigators. 

Yasuda and Sakabe, in an in^-estigation of the toxicity of human urine, founc 
that the average minimal lethal dose of intraperitonealty injected urine m 
healthy mice was 0.5 cc per gram of bod}’^ weight. If this is applied to human 
beings, it would indicate that the absorption of 37,500 cc of urine would be 
necessaiy to cause death of a person weighing 75 kg. 

Wolfer, in an experimental study of urinaiy extravasation, found that steii e 
urine causes reaction in the tissues only in enormous quantities, by virtue 0 
mechanical irritation after long periods of constant infiltration, the reaction being 
caused b}'- pressure. Similar changes were observ'ed on injection of sterile water 
or normal saline solution. He also found that infected urine is very destructive 
to tissues, causing inflammation, necrosis and slough. 

Bezza, in producing continued urinaiy extravasation b}" severing the ure ei 
in rabbits, observed marked nitrogen retention, acidosis and an increase in the 
sodium chloride content of the blood. These changes were milder in limited ex¬ 
travasation. 
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CLINICAL ILAXAGBMENT 

What then is the clinical significance of these findings, and how ina\ fhe\ 
be applied to extravasation incident to transurethral resection? It would seem 
that these studies have brought out four considerations important in the foimu- 
lation of principles of treatment: 

1. Uninfect«1 urine and common irrigating fluids are largely innocuous m one 
isolated extravasation. 

2. The greatest hazard is from infection, the danger being directly proportional 
to the number of infecting organisms and their vinilence. 

3. The more continued and extensive the extravasation, the greater the risk 
when infection is present. 

i. The better the cultural characteristics of the extravasated fluid, the greater 
the hazard; urine, glucose, urea, and glycine are more dangerous than water. 

Here is promded a basis for revoking the antiquated dictum that drainage 
and diversion of the channel of urine must be employed immediately in all 
cases of extravasation. It is possible not only to say that such treatment is not 
indicated in all of these cases, but also to present rules for instituting open drain¬ 


age. 

For example, if extravasation is slight and there is no infection, satisfactory,' 
urethral catheter drainage eliminates the danger of continued leakage; thei'e is 
no need for open di'ainage. Xo harm will result from the escape of small amounts 
of uninfected urine or irrigating fluid during operation. If, on the other hand, 
badly infected urine extravasates into the tissue planes, there is danger of a 
toxic inflammatorj' reaction, depending on the tj'pe, number and mrulence of 
the infecting organism. Urea-splitting bacteria are especially dangerous. If a 
severe reaction is anticipated, open drainage is indicated niihout awaiting lo¬ 
calizing signs in order to release as much of the toxic fluid as possible. Appropriate 
antibacterial therapy should be employed, of course, in all perforations and 
suspected perforations. It has been recommended that, because of the danger of 
injur}- in any resection, antibacterial therapy should always be employed pre- 
operatively. When infection is minimal and extravasation is slight, it is justifiable 
to rely on antibacterial therapy and delay open operation, emploA-ing incision 
and drainage only if this becomes indicated bv localizing signs. 

The dangei of the initial extravasation from pei'foration is minimized when 
water i= employed and by the dilution of what bacteria are present bv the copious 
lavage during operation. It ^ of extreme importance, however, to prevent con- 
tmued erfrayasation. When rel.ving on a urethral catheter for drainage following 
perforation, it is essential that drainage be unrestricted at aU times and that no 
additional urine escape into the tissues. It has been shown how hazardous urine 

IS m the presence of mfection, and whenever a catheter is in place, infection is 
memtable. 


Because of the splmtmg eSect of the muscles and fascial planes suiTotmdincr 
he proAat^ surgical closure of an extraperitoneal perforation is usuallv not 
nece.-sary. However, a perforation into the peritoneal cavitv must alwavs be 
su ured to atoid the danger of continued urinar}- leakage. We beheve that in 
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intraperitoneal perforations, suprapubic cystostomy is safer than ureth 
catheter drainage, once the opening is closed. 

When open operation is indicated and the patient is in shock, it is well 
treat the shock preoperatively. A short delay will not affect the outcome 
concei'ns exti'a'vmsation, and when patients are in shock they usuallj'^ do n 
bleed e.\cessivelJ^ What bleeding there is can usually be controlled temporari 
b^'^ the use of a bag catheter. 

The diagnosis of perforation is usually made during resection. Fortunate 
this usually occurs near the end of the procedure. If it is found early the questii 
of whether to terminate the operation or to resect the remaining tissue aris( 
If the perforation is small and there is no infection and localizing signs do n 
develop, one maj^ proceed judiciously, being e.\tremelj^ cautious to -avoid ove 
distention. If, on the other hand, the patient complains of pain, as is frequent 
the case even when spinal anethesia is used, operation should be terminated. 

Usuallj’’ the cj’^stoscopic view and the evidence of fluid in the tissues jndica 
the location and extent of the extravasation. When there is any doubt, especial 
about intraperitoneal leakage, there should be no hesitancy in taking a C3'st 
urethrogram. Properlj^ executed, this is the most reliable diagnostic method 
determining the location and extent of extravasation. It is important to fill H 
bladder and prostatic fossa to capacity and to make an emptying film afti 
evacuating all of the contrast medium. The use of cysto-urethrograms in perfon 
tion during transurethral operations is elaborated by Kenjmn. 

Diagnosis. The diagnosis of perforation, extravasation and infection may 1 
summarized as follows; 

Perforation 

Cy'-stoscopic recognition of perforated capsule or bladder 

Extravasation 

Symptoms (may or may not be present) 

Pain in the operative area 
Abdominal pain 

Signs (may or maj'- not be present) 

Local: Suprapubic and rectal tenderness 
Suprapubic mass 

Bogginess on rectal examination 

General; Shock . . ,, 

Cysto-urethrography (most reliable diagnostic measure for determining i 

location and extent of e.xtravasation) 


1 . Plain .x-ray 

2. Film with bladder and prostatic fossa filled to capacity, 
contrast medium 

3. Emptying film 

Infection 


Use an innocuou 


Preoperative findings of corroborative value 
Evidence of urinary infection 
Ttvidence of prostatic infection 



SOURCES OF DAXGER IX URINARY EXTRAYAS \TIOX 


G31 


Postoperative course 

Excessive febrile reaction 
Acute local signs 

Treatment The principles of treatment may be summarized as follows: 

A. Antibacterial therapy should be employed following all perforations, near 
perforations or suspected perforations. 

B. Urethral catheter drainage is indicated only in extraperitoneal extravasation 
and under the following circumstances; 

1. Apparent perforation without eiddence of extravasation. 

2. Minimal extravasation, with or without infection. 

3 . hlore extensive extravasation, without infection. 

C. Incision and drainage and use of a urethral catheter is indicated only in ex¬ 

traperitoneal extravasation and under the following circumstances: 

1. Extensive extravasation with infection, particularly with urea-splitting 
bacteria. 

2. Delay in clinical improvement despite urethral catheter drainage usually 
in 

a. Large perforation with continued urinary leakage. 

b. Virulent infection in the area of extravasation. 

D. Incision and drainage and suprapubic cystostomy are indicated in the follow¬ 


ing: 

1 . All perforations into the peritoneal cavity (suture opening). 

2. Uncontrollable bleeding following perforation. 

3. Unsatisfactoiy urethral catheter drainage, usualh’ because of continued 
bleeding from vessels at the site of perforation. 

Illusiralive cases. Four cases are presented to illustrate the application of these 
principles of treatment. All of the perforations occurred during transurethral 
resection. In addition to antibacterial therapy, the indicated forms of treatment 
were employed. 

Case 1 (figs. 13 and 14): Patient P. B., white man. Age: 27 years. Prostatic 
median bar. Hemoljdic staphylococcus urinary infection. Small extraperitoneal 
extravasation. Urelhral catheter drainage. 

The left lower aspect of the vesical neck was perforated after 2.5 gm. tissue 
had been removed. An emptying cysto-urethrogram at the time of operation 
showed a small extraperitoneal extravasation. Cysto-urethrograms on the first 
and second postoperative days showed no extravasation, although the tempera¬ 
ture rose and there was suprapubic tenderness from the inflammatory process 
in the infected perforation. On the fifth day, fever recurred, but the absence of 
suprapubic or rectal tenderness indicated infection from some source other than 
additional extravasation. Fever subsided on further urethral catheter drainage. 

Case 2 (fig. 15): Patient C. P., white man. Age; 71 years. Small trilobed benign 
prostatic hjTiertrophy. B. coli urinarj' infection. Slight extraperitoneal extrava¬ 
sation. urethral catheter drainage. 


The midlateral prostatic fossa was perforated near completion of resection 
9 gm. tissue hanng been removed. During the prolonged postoperative febrile 
course theie was continued suprapubic and rectal tenderness from periprostatitis 



in the area of extravasation. In retrospect, it ^vould seem that this patient aould 

have done better with incision and drainage because of the duration of fever and 
local signs. 



Fig 13 Case 1 Emptj’ing cj'sto-uretliiogiam at time of operation. Note small evtra 
peritoneal extiavasation 



pulse— — ” 

Fig. 14. Case 1 Hospital course 


Case 3 (fig. 16): Patient J. P., white man. Age: 60 years. Small trilobed pros- 
atic hypertrophy. No infection. Extraperitoneal extravasation: satisfactoiy 
rethral catheter drainage could not be established. Swpra'puhic drainage and 
uture of perforation followed by urethral catheter drainage. Uneventful course. 

Perforation of anterior capsule occurred at its junction with the vesical neck 
fter removal of 13 gra. of tissue. The patient complained of suprapubic pain 



SOTiRCES OF DA.KGEE I'N 


EXTRAVASATION 


633 



Fig. 15. Case 2. Hospital course 



Fig. 16. Case 3. Hospital course 

and tenderness. Resection was terminated. Because the urethral catheter did not 
drain freely over a period of 7 hours and local signs persisted, suprapubic drain¬ 
age and closure of the opening were carried out. A urethral catheter was left in 
place postoperatively. 
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Case 4 (fig. 17): Patient W. K., white man. Age: 62 years. Lateral lobe intra- 
urethral benign prostatic hypertrophy. No infection. Extensive axtraperitoneal 
perforation, continued ex-travasation and uncontrollable bleeding. Suprapubic 
drainage and cysiosiomy. Recovery. 

Left midprostatic capsule was perforated after removal of 28 gm. tissue. 
Postoperatively the patient immediately complained of suprapubic pain, and 
e.xamination showed tenderness, rigidity and suprapubic swelling. On suprapubic 
exploration, extensive bloody periprostatic e.xtravasation was foimd. Bleeding 
was controlled with a urethral bag catheter. Suprapubic C 3 '’stostomy was per¬ 
formed as a safety measure. 

Postopcrofivc 



Fig. 17. Case 4. Hospital course 


CONCLUSIONS 

In the clinical management of urinary extravasation incident to transurethr^ 
resection, it is important to recognize that there is little danger from the isola 
escape of uninfected urine into the tissues. Quantities of urine or irrigating flui 
which escape during operations are comparatively innocuous and do not require 
open drainage. . . 

When infection is present, however, extravasation may produce a toxic m 
flammatory reaction, and proper evaluation of this process is fimdamental to 

rational treatment. , 

The emplo 3 Tnent of conservative treatment depends on the maintenance o 
free urethral catheter drainage. Eiddence of continued urinary extravasation. 
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bleeding, and persistent local signs of acute inflammation are indications for 
open operation. 

S8/t Post St.^ San Fran^co, Calif. 

EEFEEENGES 

Bailet, H. and Htjddt, G. P. B.: Extravasation of urine with especial reference to peri¬ 
urethral abscess. Brit. J. Surg., 12:183-191,1924. 

Bezza, P.: L’infiltrazione urinosa dal punto di vista sperimentale. Arch. ital. di chir., 
41: 1-62, 1935. 

Chab, G. Y., Shih, H. E. and Yang, C. P.; Extravasation of urine. Chinese Med. J., 60: 
807-820, 1936. 

Kenyon, H. R.; Perforations in transurethral operations. J. A. M. A., 142; 798-802,1950. 
WoLFER, J. A.; Urinary extravasation. Surg., Gynec. & Obst., 26: 296-302, 1918. 

Yasuda, S. and Sakabb, T.; On the toxicity of urine. Sei-I-Kai M. J., 60: 565,1941. (Ab¬ 
stract; J. A. M. A., 117:1745,1941.) 


The Joubnal op TJeoloqt 
Vol. 65, No. 4, April 1951 
Printed in U,S.A, 


THE SURGERY OF INTERSEXUALS 


FREDERICK S. HOWARD 


The treatment of congenital anomalies of the genitalia is a very important 
part of urology. Rarely, genital anomalies occur to such a degree that the sex of 
the child is in doubt. The presence of sexual organs of both sexes in the same 
individual constitutes intersexuality, and in intersexes, urologic examination is 
essential for determination of the extent of the anomalies, the sex of the child, 
and the prognosis as to social adaptation. In the past 8 years at the University 
of California Hospital, the urology staff studied 19 patients with severe inter- 
sexual anomalies. In 8 patients, the original diagnosis of sex was found to be 
incorrect, and in G of these, a most satisfactory change of sex was effected (table 
1). The crucial diagnostic step was at times the simple one of identifying a testicle 
by palpation. In other cases, the diagnosis was only reached after laboratory, 
instrumental, and x-ray studies or by surgical exploration. 

There are excellent procedures for correcting genital anomalies, but in the 
treatment of intersexes, the questions of w'hat to correct and when to do it are 
difficult to answer imless the ultimate appearance and behaviour of the patient 
can be predicted. This depends upon knowledge of the pathological anatomy 
and pathological physiology of the various types of intersexes. Confusion in the 
surgical treatment of intersexuality arises from failure to appreciate that psychic 
sexuality is formed by upbringing and the reaction of the individual to environ¬ 
ment and to physical appearance rather than by any iimate developmental proc¬ 
ess. There is also no satisfactory clinical classification of intersexes. 

Intersexuality may be either acquired or congenital. When acquired, it 13 
caused by tumor or hyperfunction of the gonad or adrenal and its treatment is 
control of the primary process. If this can be done, the abnormality is reversible. 
When congenital, the cause is developmental, and the condition is irreversible. 
Treatment is directed toward the adaptation of the individual to our hetero¬ 
sexual society which requires that a person be either male or female. Such adap¬ 
tation is dependent upon environmental conditioning, physical appearance, and 


genital function. 

Many intersexes are conceivably adaptable to life as either sex, and some 
have adjusted their lives very well to the sex opposite to their true sex. These 
facts have led some authorities to advise deferring definitive treatment of inte^ 
sexes until an age is reached where psychic sexuality develops.* The age at whic 
this is supposed to occur is not clear, but is generally taken to be at or near 
puberty. Awaiting the development of psychic sexuality is an erroneous approac 
to the problem because, in humans, psychic sex has little genetic or endocrine 
basis and is determined almost entirely by environmental conditioning.^- ^ Inter¬ 
sexes generally maintain the sex in which they are reared, no matter how poor y 

Read at annual meeting, Western Section, American Urological Association, Yosemite 


Valley, Calif., May 11, 1950. 

* Novak, E.: Congenital anomalies. Surg., Gynec. & Obst., 86: 247, 191o- _ 

’ Ellis, A.: Sexual psychology of human hermaphrodites. Psychosom. Med., 7: lus, • 
’ Perloff, W. H.: Role of the hormones in human sexuality. Psychosom. Med., li: rao. 


1949. 
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suited they are to it physically, and it is usually inadvisable to effect a change 
of sex in adolescence or adulthood because of the many psychic conflicts engen¬ 
dered.'* The younger the child, the easier it is to change the social sexual status. 
The correct approach to the problem is to detemune sex early and to rear the 
child as a normal member of the sex into which he will best fit in adult life. The 
genital deformities should be corrected as well as possible at the earliest age 
practicable. 


Tabi,e 1 


DIAGNOSIS 0? SEX 

AT BtETH 

1 

1 ACE DIAGNOSIS OT SEX 

1 ESTABUSHED 

COUIIINT 


Female adrenal intersex 

1. Female 

6 weeks 

Adrenal insufficiency also 

2. Male 

6 weeks 

Adrenal insufficiency also 

3. Female 

4 months 

4. Female 

6 months 


6. Female 

6 months 


6. Female 

18 months 


7. Female 

18 months 


8. Female 

5 years 


9. Female 

19 years 


10. Female 

i 

24 years 

Erroneously pronounced male after 
laparotomy at age of 14 years 


Male intersex 


11. Male 

12. Intersex 

13. Female 

14. Intersex 

15. Female 

16. Female 

17. Male 


1 year 
1 year 
1 year 

18 months 
13 years 

19 years 
22 years 


Changed to male 
Changed to male 
Changed to male 
Changed to male 
Changed to male 


x cmaie miersex-vaginal 


18. Male 

19. Female 




3 years 
3 years 


Changed to female 


— — --- I _ 

genetic females detracts from the viidTty of in 

of the gonads provides the basis for ^ concept. However, the nature 

when properly LluatedLcorectnt^^^^^^ -legion and 

guide to treatment. Medical treatment directed clinical 

opposite to that of the gonads is not indinot u assumption of a sex 

patient or his parents necessitates it or in special^t^^ when the attitude of the 
physical obstacles exist ^ instances where insurmountable 
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edge of embiyology. However, the etiologr of congenital intersexualify i 
known. As will be demonstrated later, some types of intersemiality appear 



■s ■ ' •' 

MALE INTEft.SEX 
CHARACTERISTICS 


Undescended testis. ' 

Impenfect rnasculine deveJoproerj} urcgenitel anus. 

Imperfect faminine development cfMueJlerian duets. 

Fig. 1 

I^GS. l-6._Phy8icaI characteristics of intersexes. Typical genitalis are shown in disg 
ana_ the typical adult appearance in figure sketches. There is considerable variatio 
genitalia and in habitus of individual male intersexes (fig. 1), and of individual gonadal ii 
sexes (fig. 4). Individual luembers of other 3 groups do not vary greatly from findinf 
shown (figs. 2, 3, S). 



CHARACTERISTICS 

Normal ovaries and Muellerian duct derivatives- 
Urogenilal sinuts Tnasculini^ed Ey androgenic 
byperfuncHora of adrenal corlex.. 

Fig. 2 

caused by influences affecting all the differentiating genital primordia and othe 
by purely developmental defects. Except in the case of the female adrenal inte 
sex, there is no evidence that hormones are in any way involved in the path 
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gene^ of the congemtel deformities. ExceUent papers m the etiology of inter- 
sexuality have been published recently by Moore,' and by de Vaal. 



rETVtALE IWTEIISEX VAGINAL URETHRA TYPE 
' CHARACTERISTICS 


Normal ovaries end edrenals. 

MueUerian duiAs imperietd in descend and fusion 
Alypical -miaaculitiizaTion cf urojenilal sinus. 


Fig. 3 



■v . - • ' ^ 

GONADAL. INTERSEX HERMAPHRODITE 
CHAUIACTERISTICS 


Ovoiestea or ovary and de^s. 

Variable intersexual development of genitalis- 

Fig. 4 


Intersexes^ diSer not only from the normal but from one another. Adequate 
data are availahle to permit classification of human congenital intersexes into five 
groups (figs. 1-5). The anatomical characteristics depicted in the diagrams are 
4; “ development and prepuberal life. J. Clin. Endocrinol., 


•de Vaal, O. Sf.; Gonads, adrenals, and intersesuality. Gynaecologia 


, 123; 205, 1349. 
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easily determinable at any age. The physical appearance of the adult may be 
predicted from the findings in childhood. Psychosexuality is environmentally 
etermmed and is not considered in the classification. Each group beam a super¬ 
ficial resemblance to the others but is actually distinct and greatly different. 

MALE INTERSEX 

The male intersex has a group of coordinated genital anomalies best explained 
y the action of a feminizing influence on the embryo.^ In the order of frequency, 
these anomalies consist of hypospadias, impaired testicular descent, feminine 
development of the muUerian structures, and imperfect development of the 



Gonad resembling rudimentary testis. 

No epididymis. 

Failure of Muellerian duct development. 

Normal female external genitalia. 

Fig. 5 

structures of wolfiian origin. There is considerable individual variation in the 
extent to which the various sexual structures are altered. The vagina usually 
connects with the urethra, but both the vaginal and urethral openings may be 
in the perineum. Individuals with minor degrees of hypospadias are usually not 
classified as intersexes but may be considered as a gradation between intersexu- 
ality and normalcy. Study of hypospadias shows that it is usual to find develop¬ 
ment of the uterovaginal tract and imperfect testicular descent in all but the 
mild cases (figs. 6, 7, 8). In perineal hypospadias, considerable development of 
the vagina and uterus will usually be present. Both the male and female genitalia 
are imperfectly developed. At birth, distinction between the male intersex and 

’ Howard, F. S.: Hypospadias with enlargement of the prostatic utricle. Surg., Gyneo. & 
3bst., 86: 307, 1948. 
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a second eroup. the female adrenal intersex, may be impossible mthout e^lora- 
tion Hoover, at the age of 1 year, distinction is not ^fficult because the female 
adrenal intersex shows elevation of the 17-ketosteroid excretion and an advanced 
bone age * These two tests give normal findings m all other congemtal mtersexes. 



Figs. 6-8. Study of patients with hypospadias shows a trend toward coordinated femimz- 
ation aSeoting all genital structures. More marked hypospadias is, greater degree of im¬ 
pairment of testiciSar descent and greater development of uterovaginal tract. 



Fig. 7 


If a testis and epididymis are clearly identified by palpation, it is safe to proceed 
with repair of the hypospadias; if not, exploration is advisable. The prognosis 
for masculine adjustment is excellent if the genital anomalies are satisfactorily 
corrected by surgery. No endocrine dysfunction is likely to develop unless the 
testicles cannot be brought down or are lost in the process. 

adZS: A<ivtnces”in“pt^aTricI,T?^^^^ development during childhood and 
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FEMALE ADRENAL INTERSEX 

The female adrenal intersex is bom with androgenic hyperfunction of the 
adrenal cortex which causes masculinization of the urogenital sinus. This con¬ 
dition is really a hormonal sex inversion, and the term intersex is applicable 
only in its broadest sense. In all recorded congenital cases, the adrenal disease 
has been hyperplasia, and tumor has never been found, but when a female is 
normal at birth and becomes masculinized later there is always a strong pos¬ 
sibility of tumor.® The internal genitalia of the female adrenal intersex at birth 
are normal ovaries, oviducts, and uterus. The upper vagina is normal but the 
lower portion joins the urethra to form a common urogenital passage opening 
at the base of a markedly hypertrophied clitoris. The appearance is that of a 
perineal hypospadias. Although increased androgen production can often be 
detected by laboratoiy means in neonatal life, the 17-ketosteroid excretion is so 
low in these infanta that significant positive findings beyond the limits of error 



Fig. 8 


of the test may not be obtained until the age of 6 to 12 months. Treatment of 
this intersex is completely unsatisfactory because the hyperfunctioning adreMh 
produce progressive virilization throughout life. There is no surgical or medical 
treatment to decrease the excess production of androgen or to neutralize its ef¬ 
fects. The results of subtotal adrenalectomy have been particularly disappointing. 

The effects of excess androgen are manifested by early rapid skeletal growth 
and by the early appearance of pubic and axillary hair. The epiphyses fuse 
several years earlier than is normal and the usual height at maturity is in the 
neighborhood of five feet. Hirsutism, including the face, is prominent, and the 
scalp hairline recedes in masculine fashion. The internal genitalia remain infantile 
and there is little or no breast development. Because the tissues are those of a 
genetic female, they are incapable of becoming completely masculinized by 
androgen. The body build and external genitalia are therefore intersexual.*” The 

’Wilkins, L.: Feminizing and virilizing adrenal tumors. Classification of adrenal dis¬ 
orders. J. Clin. Endocrinol., 8: 122, 1948. _ ^ j t. 

“Bayer, L. M.: Pseudohermaphroditism; a psychosomatic case study. Fsycnosoiu. 

Med., 9: 246,1947. 
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upper extremities and chest are masculine in contour, but the waist and hips 
are feminine. Although the clitoris is markedly hypertrophied, it seldom attain 
the size of the average penis. The tragic hopelessness of converting these individ¬ 
uals into functioning females has caused some authorities to advise that the 
clitoris be made into a penis by a hj^iospadias repair and that they be reared 
as males. This solves the problem of hirsutism but creates an anomalous legal 
position and by no means guarantees social adjustment. A masculine psyche is 
readily developed if the change is made early enough, and coitus with females is 
possible although the phallus is small. In the case reported by Young, inability 
legally to marry a woman was the cause of suicide.^ Despite the hair problem, it 
is better to rear these individuals as females. 

Study of adults in this group reveals that most of them make a fairly satis¬ 
factory social adjustment as females, although they generally lead secluded 
introverted lives. Sexual drive is minimal and when present is directed toward 
the male. Marriage and coitus are infrequent. Surgery has little to offer. Although 
the diagnosis is evident by clinical study, exploratory laparotomy with ovarian 
biopsy is indicated because the diagnosis is almost certain to be doubted later 
tmless this is done. Laparotomy is also indicated by the remote possibility of 
adrenal or ovarian tumor. The value of clitoridectomy is less than it might 
appear but is justifiable if the organ is atmoying the child or her parents. Attempts 
to form a vaginal introitus in childhood fail because the excess male hormone 
causes rapid postoperative contracture, and in adult life this procedure is of no 
value unless coitus is contemplated. 

An important aspect of adrenal intersexuality is the simultaneous occurrence 
of corticoadrenal insufficiency in 10 to 15 per cent of the cases.® This infantile 
Addison’s disease is manifested in the first few weeks of life by vomiting, diarrhea, 
and failure to gain weight. Unless treated with sodium chloride and adrenal 
cortical extract, the condition is usually fatal. However, mild cases may be con¬ 
trolled by salt alone, even inadvertently, such as by changing the diet from 
human milk to cow’s milk. In operating upon adrenal intersexes, the possibility 
of a complicating unrecognized Addison’s disease must be borne in mind. 


female intehsex: vaginal itrethea type 
Female intersexes of the vaginal urethra type are very rare, but their recog¬ 
nition is of the utmost importance because of the adverse effect of the genital 
anomalies on the urinary tract.“- « This condition is best explained on the 
basis of a purely local developmental defect consisting of failure of early contact 
of the mullerian ducts with the urogenital sinus and locally rminlubited develop¬ 
ment of _the_ genital tubercle. In contrast to the adrenal intersex, promressive 
mascuhmzation IS absent. The vaginal introitus is fused anteriorly fo^ng a 
dense curtam of tissue in front of and partially obstructing the urethral meatos 
he chtom is hypertrophied, and sometimes a rudimentary supplementary 
1904.® Sj-pospadie der weibUchen Hamrohre. Monatsbericht f. Urol., 9: 522, 

1912 .’'^^ Verdoppelung der weiblichea Hamrohre. Frankfurt. 

mentai7&c wetto. oV two'^c^e®Turolf65^°43^^^^ 
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urethra courses through it. The ovaries and oviducts are normal, but the uterus 
and vagina show variable degrees of reduplication. Voiding occurs into the 
vagina producing an enormous megalovagina by hydraulic distention in fetal 
life. Urine pools in the vagina and dribbles out incontinently. A very small 
amount of each voiding comes through the rudimentary phallic urethra. Most 
children with this anomaly have died early from urinary obstruction and infec¬ 
tion. Unless irreparable urinary tract damage has taken place, these patients 
can be cured surgically by enlarging the vaginal introitus perineaUy and resecting 
the redundant vagina transabdominally. In constructing the introitus, it is 
important to cany skin flaps from the labia down to the urethral meatus to 
prevent reformation of the anterior introital bridge. The clitoris should he 
amputated, 

GONADAIi INTERSEXES 

Gonadal intersexes are the so-called true hermaphrodites and are characterized 
by the presence of an ovotestis in combination with an ovary or testis, bilatera 
ovotestes, or an ovary and a testis. There are only 40 to 50 recorded instan^ 
in the human.<- In most of these cases ovotestes have been found rather 
t h an separate and distinct contrasexual gonads. The external genitalia va^ mm 
normal female to normal male but for the most part resemble those of t 6 m 
intersex. Vflien ovarian tissue is present, the physique and breast developmen 
are usually feminine, and menstruation usually occurs. There is strong 
between psycliic sex and the sex in which the individual is reared.^ The ew en 
indicates that most gonadal intersexes are the result of a masculinizing , 
acting on the differentiating gonads of genetic females at an early s ag 
development. The normal undifferentiated ovary has a cortical 
becomes the ovary proper and a medullary portion which bscoines^ e 
ovarii. The ovarian medulla is capable of becoming a testis. This is 
in explaining the development of an ovotestis in intersexes and t e occ 

of arrhenoblastomas in normal women. , 

In the treatment of gonadal jntersexes, when one gonad i® noma 
genitalia and other sexual characteristics ai-e harmonious ^^h the sex 
normal gonad, removal of the other gonad and appropriate genital ^ 

is mdicld. men bilateral ovotestes are present, 

It is rarely possible to remove aU the ovanan tissue without ent rely dest jr 
the gonai. Placement of an ovotestis in the scrotum rs 

the ovarian portion becomes cystic and painful, living the 

The choice in bilateral ovotestis usually lies between 

ovotestis in the abdomen. Because the secondary ^™^"^Sjenitalia 
cipaUy female, preference is given to exert 

and a female social status. The testrcular portron of an ovotestis appea 

little contaminating influence. 

.. Meter E. B.. s..b.«gb, D. E. .nd M.sg.ls, M., J,.: Tro. hem.pbrod.l..m. A 

J B. .nd Dougto, J. W-. Tnre herm.pbrodrt.™. 

^•.?i;.SE.T“Y.W.E.V“dL.tlb»er.J.K.:Tro.hem.pbroditimrS»PP^^^^^ 

report of a case. J. Urol., 66: 731, 1946. 
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ADENOMA TUBDEARE GROUP 

Adenoma tubulare is the name given to a rave testicular tumor consisting of 
immature seminiferous tubules and normal interstitial cells.*^ The same histology 
is found in the differentiated arrhenoblastoma of the ovaiy, and the same name 
is applied to this tumor. The term, adenoma tubulare group, is used in this 
classification of intersexes because the members of the group possess gonads 
which appear to be neither ovaries nor testes. However, the terni is somewhat 
misleading because the peculiar gonadal structures are not necessarily neoplastic. 

The indmduals classified under this term have a typically feminine physique 
and external genitalia, but the gonads are indistinguishable histologically from 
immature testes.'”--^ There is also absence of the upper four fifths of the vagina 
and of the uterus and oviducts indicating failure of miillerian duct development. 
The vaginal introitus, labia, and clitoris, which are derived from the urogenital 
sinus, are normal. The gonads lie either at the normal position for ovaries or 
along the inguinal canal and differ from undescended testes in that epididjunides 
are absent or mdimentary. I^asa deferentia, seminal vesicles, and prostate are 
absent. In adult life, the mammary glands are well-developed and the hair dis¬ 
tribution is feminine except that the axillary and pubic hair are absent or sparse. 
The endocrine function of the gonads has not been fully studied, but it is known 
that their removal produces tjqjical menopausal symptoms. The l 7 -ketosteroid 
excretion is witliin the normal range for females.-® Individuals nith this combina¬ 
tion of anomalies have been considered either as genetic males with extreme 
feminization or as genetic females with total suppression of development of the 
ovarian cortex and mullerian ducts. The anatom}' of the genitalia differs vastly 
from that of the male intersex where the degree of development of the structures 
of mullerian origin is proportional to the degree of feminization of the external 
genitalia. The etiolog)' of the condition is best explained b}' the occurrence, in a 
genetic female, of a local developmental error consisting of complete mullerian 
duct and ovarian cortex inhibition nith unihibited differentiation of the ovarian 
medulla. In some respects, it is closely related to the syndrome of ovarian follicu¬ 
lar agenesis, where both the ovarian cortex and medulla fail to develop.®® 
Intersexuality is not suspected until the abnoimal gonads are discovered dur¬ 
ing surgery perfoimed for the complaint of inguinal hernia or congenital absence 
of the vagina. Both gonads are always abnormal and when they are removed a 
surgical menopause results. BTien they are left alone or transposed from the 


■i'TT "kSo 9Y‘^''hin tutelar adenomas. Encylopedia of Endocrinology, Section It'' Vol 
VII PP. r5-S2 Montreal: Richardson, Bond and Wright. 1946. oeouon m , i oi. 

Uagner tj. A ; mer hermaphrqditismus verus. Zbl. f. gynak., 61: 1304 ig-^I 

856 ° 1943.“’'’ tubular adenoma in two sisters. Am. J. Obst. & Gynec., 46: 

b- P-: Pseudohermaphroditism. Am. J. Surg., 76: 448 1948 
crinol., W4S^' Pseudohermaphro’ditism. J. Clin. Endo- 

pseuLm^SSsm’^Surg^, G^nec"’& Obst.S.'96 1950 ’“"’ 

t^®"iule intersex. Wise. M. J., 48:’l077, i949 

with es1r?Sc'\fulcitS-.^A^^^^ --s 
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inguinal region to the pehris thej’’ exert no adverse androgenic influence. Benign 
neoplastic enlargement has been reported to have developed in some cases.*® 
Because these indi\dduals are closely related to normal women in all other 
respects, intercourse is frequently desired and construction of an adequate vagina 
is indicated after matwity. When inguinal hernias are present thej'’ should be 
repaired. The best procedure to adopt in handling the gonads is not determined. 
In the adult there is a choice between castration with estrogenic substitution 
therap}'' and lea^■ing the gonads in the pelvis, when frequent pehdc examinations 
should be done to detect the possible occurrence of tumor. In childhood, the 
advantage of preserving the gonads for their endocrine function outweighs the 
risk of malignant degeneration. A change of sex to male is completelj^ out of the 
question anatomical^. 


DISCUSSION OF SURGICAL TREATMENT 


In congenital intersexes, surgeiy has its principal application in diagnosis and 
in the plastic construction of the external genitalia. Diagnostic surgerj" with 
gonadal biopsy is indicated in early childhood if doubt as to sex exists. On birth 
of an indeteiminate intersex, the parents should be infoimed of the anomaly 
and be promised a decision bj^ the second jmar of life. In exploration of an adrenal 
intersex, where the 17-ketosteroid excretion is elevated, a supramnbilical trans- 
-verse incision or a long longitudinal incision should be made so that both the 
gonads and the adrenals may be exposed. X-ray examination, including perirenal 
insufflation, has not been proven to be superior to surgery in differentiating 
adrenal tumor from adrenal hyperplasia in young children. I^Tiere ovotestis is 
suspected, biopsy should be made to include an entire longitudinal segment of 
the gonad. 

Constniction of the penis in male intersexes is best begun in the second year 
of life. The primaiy aim of hypospadias surgeiy is correction of chordee. The use 
of preputial skin flaps admirably fulfills the purpose of covering the bare ventrum 
of the penis after removal of the incurvating bands of connectirm tissue from 
the corpora. Blair’s method-® of forming preputial flaps by”^ longitudinal incision 
of the opened out foreskin adapts itself better to the treatment of severe degiees 
of hypospadias than the buttonhole technique of Nesbit.*^ In perineal hypo¬ 
spadias, there is a midline longitudinal tract of smooth, hairless skin between 
the two halves of the scrotum which is sometimes wide enough for construction 
of that portion of the urethra. Frequently scrotal rugae encroach so close to the 
midline that it is exddent that hair will be included in the urethra. The area 
should then be widened at the time of straightening the penis by the transfer 
of a split-thickness graft from a relatively hairless area of the body, such as tm 
inner surface of the upper arm. At subsequent stages, first the perineal portion 
of the urethra and then the penile portion are constructed. There is usually^ no 
enough penile skin to permit formation both of the urethra and its externa 
covering by the Thiersch method. The external covering is best supplied by 


5 Blair, P., and Byars, L. T.: Hypospadias and epispadias. J. Urol , 814, 1938. 

' Nesbit, R. M.: Plastic procedure for correction of hypospadias. J . Urol., ao. oaa. 
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scrotal flaps-®’or by a scrotal tube pedicle.-® The urethra should be made 
sufficiently large that postoperative dilatation vail be unnecessal•J^ Construction 
of the urethra distal to the coronal sulcus adds little to the functional and cos¬ 
metic result and greatly increases the incidence of stricture and fistula. The use 
of free inlay grafts to form the penile urethra is usually unnecessarj^ and has 
the disadvantage of possible longitudinal contraction when apphed to young 
children. The danger of longitudinal contraction appears less if the penis is 
already fulty developed or if a free inlay graft is used to form onlj^ the perineal 
portion of the urethra.®® 

The problem of undescended testicle is far from solution. Watchful waiting, 
hormone treatment, and surgery are all useful in the treatment of this condition, 
but there is no method of producing uniforml 3 ' satisfactorj^ results. The patho¬ 
logical anatom 3 " and life histor 3 ’^ of male interse.xes give little encouragement of 





• ■'■isualization of vagina bj- injection of a radioopaque salt From left tn 

nght are shown colpograms of male intersex net IQ -eonrc j “aiu. rrom lett to 

months, and female intersex of vaginal urethra tvoe apt \ mtersex, aet. 2 

has been filled ith air for conS ^ ^ ^ bladder 


access from expectant or hormone treatment. Except n-hen the testicles can be 
bronght easily mto the serotnm manually or trhen one testicle is fully descended 
^rntmg spontaneous descent at puberty is contraindicated. Orchiopexy should 
be periomed before the age of 11. but there is no objection to a reasonable trial 
™en the testicles are intra-abdominal and whenever it 


=5 Poon A T> Tb . ' IS comn 

Cahcb Tn. 


596 


648 


FBEDERICK S. HOWARD 


male intei sexes and a uterus may be present. ^^Tien a utems is found, however; 
the intersex is usuallj'' female. In the male, the vagina and uterus should not 
be lemo^’■ed unless there is evidence that they are causing disability. In con¬ 
structing a urethra in these cases, the vaginal orifice may be safely incorporated 
in the urethra as shown bj’’ Cecil.®- Except in the vaginal urethra type of female 
intersex where earl}’’ surgery is essential to preservation of renal function, vaginal 
surgery in the female should be deferred until maturity because of the necessity 
of keeping the vagina dilated either manually or by coition. 

^Alien congenital intersexuality occirrs, the possibility of subsequent preg- 
nan'i’es resulting in the birth of similar!}' abnormal children is frequently brought 
up by the parents. Study of the family history of intersexuals suggests a familial 
tendenc}' which is strong in the case of adrenal intersexes but slight in the other 
types. The mother of a male intersex may safely risk other pregnancies with 
the expectation of normal children. However, when a woman has given birth to 
an adrenal intersex, her subsequent offspring are very apt to be similarly affected. 

SlTArafARV AND CONCLUSIONS 

Acquired intersexuality is caused by endocrine dysfunction resulting from 
tumor or hyperplasia of the adrenals or gonads. The treatment is that of the 
causative lesion. 

Congenital interse.xuality is a developmental anomaly of undetermined etiol- 
og}'. It is not caused by tumor, nor is it related primarily to endocrine dysfunc¬ 
tion except in the female ach’enal intersex. 

Treatment is based upon early diagnosis and is directed towards optima! 
adaptation of the individual to society. Early surgical correction of genital 
anomalies, whenever possible, is fundamental. Awaiting the development of sex 
consciousness before beginning definitive treatment is a tragic mistake because 
psychic sex is formed primarily by environment and is difficult to change. 

Fiv'e groups of congenital intersexes are described, and their treatment is dis¬ 
cussed. 

a. The male intersex has a combination of anomalies usually including hypo¬ 
spadias, undescended testicles, and some degree of dev'elopment of the uteio- 
vaginal tract. The penile and testicular deformities should be corrected in chil 
hood, but it is usually unnecessary to remove the uterus or vagina. 

b. The female adrenal intersex has normal internal genitalia but the e.xteina 

genitalia are masculinized by androgenic hyperfunction of the adrenals beginning 
in fetal life. Hyperandrogenism is persistent and masculinization is ahvays pro 
gressive but nev'cr complete. There is no satisfactory treatment for the adiena 
h}'perfunction nor for its effects upon the patient. Plastic surgery and adiena 
surgery are of little rvalue. The occurrence of a feeding problem in an infant wit i 
abnormal genitalia is vdrtually pathognomonic of adrenal androgenic hyperfunc 
tion complicated b}' coi-ticoadrenal insufficiency. _ • .-i r 

c. The female intersex of the r'aginal urethra type is characterized primal i} 

Cecil A. B.: Surgical management of vagina in male construction in hermaphrodites. 

J. Urol., 62: 709, 1949. 
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by a female urethra opening into the vagina against the inner aspect of a bridge 
of tissue completely closing the anterior portion of the introitus. Early sui'gical 
enlargement of the vaginal orifice is urgentlj' required because of the grave effect 
of the anomalj’' on the entire urinary tract. 

d. Gonadal intersexes have both ovarian and testicular tissue. Their treatment 
is an indimdual problem. Ovotestes should not be placed in the scrotum. 

e. The adenoma tubulare group of intersexes consists of indmduals rvith a 
female habitus and e.xternal genitalia but with gonads histologically indistinguish¬ 
able from undescended testes. This group is frequently confused with the male 
intersex but differs strikingly by the absence of structures derived from the 
miillerian and wolffian ducts, hlembers of the adenoma tubulare group should 
be treated as females. The peculiar gonads do not cause virilization and their 
removal produces a surgical menopause. 
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STUDIES IN GENERAL BIOLOGY OF SPERM: EXPERLMENTAL 
PRODUCTION OF SPERMATIC GRANULOMA 

MURRAY RUSSELL and NATHAN B. FRIEDMAN 

From the Division oj Laboratories and Department oj Urology, Cedars of Lebanon 
Hospital, Los Angeles, Calif. 

More information aijout the general biological properties of sperm is needed 
to shed light on certain problems in the study of infertility. A hitherto un¬ 
explored a^'enue of attack may ha%’e been opened by the observations of Stein¬ 
berg and Straus and Friedman and Garske that the interstitial tissues respond 
to the extravasation of sperm with a gi'anulomatous reaction. The provoking 
by living cells of an inflammatory I'esponse of the t 3 "pe usual!}" elicited by infec¬ 
tious agents or foreign materials seemed worthy of further inr^estigation. 

It appeai'ed possible that the irritant pi’operty of the sperm cells responsible 
for the formation of the granuloma might be related in some way to the special¬ 
ized functions of the male gamete. If this were so, study of this propeidy could 
conceivably give objective data as to the health of the spermatic elements and 
possibly be an index of their fertilit}". 

In order to study the phenomenon mor’e satisfactorily it was deemed necessarj 
to produce the granulomas e.xperumentally in a suitable animal. In this paper 
their successful pr-oduction in r-ats is being repor-ted. 

METHODS 

Thirt}" adult male albino rats of the Wistar- str-ain wei'e used. In all animals 
the vasa deferentia were sever-ed and the open cut ends implanted in either the 
scrotal wall or the abdominal cavity and r’etr’operitoneum. In half of thearrimas 
the testes were remo\"ed from the scr’otum, either at the time of the resection o 
the vasa or in a preliminary operation 3 to 4 weeks before severance of the vasa, 
and fixed in the abdominal cardty. Six combinations of operative piocedurcb 
were used (fig. 1) with 5 animals in each group. 

RESULTS 

There was dilatation of the epidid}'mis in many of the animals, resulting in ^ 
lesion resembling spermatocele in man. In some of the dilated ducts the 
sated contents were surrounded by an inflammatory granulomatous va . 
ends of the severed ducts granulomas had formed. Grossly these were evi e 
as yellow nodular masses or cysts up to 0.5 cm. in the greatest diameter, i m 
scopically the granulomas consisted of a central pool of sperm and other ma e 
surrounded by a wall of histiocytes or macrophages. There was little stama 
fat in these granulomas, although some lipoid material was stained m se 
of the abscesses and suture granulomas encoimtered in an occasiona m . 

The gi-anulomas were present in mo.st of the animals whose testes ha 
left in the scrotum and whose vasa had been implanted in the scrotal wa . 

Read at annual meeting. Western Section, American Urological Association, 
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eranulomas had fonned about the ends of the intraperitoneal vasa but m several 
of the rats vhose vasa had been thus transplanted, the testes had ™dergone 
degeneration and no extravasation or gi-anuloma foimation had resulted. The 
testicular damage was attributed to interference with the blood supplj- at opera¬ 
tion. 



Fig. 1. Operative procedures. I, Testis left in sciotum; vas implanted in scrotal wall. 
II, Testis transplanted to abdomen; vas placed in abdominal capty. Ill, Testis trans¬ 
planted to abdomen; vas implanted in scrotal wall at same time. 7T', Testis left in scrotuin; 
vas implanted in retroperitoneum. T, Testis transplanted to abdomen; vas implanted in 
scrotal wall 1 month later. IT, Testis left in scrotum; v.as placed in abdominal cavity. 



abdomen resected end of vas 3 weeks after vas was placed in 

In the gi'oup in which the testes had been placed in the abdomen, only a few 
small granulomas were foimd about the cut ends of the vasa and t^y were aU 
encountered in the sub gi'oup in which the vasa had been opened at the same 
tune that the testes were relocated and in which the testes were not yet atronhic 
at the time of implantation of the vasa. Xo gi-anulomas were found in the sub 
group in which the testes had been placed within the abdomen for a few weeks 
prior to cutting the vas and in which the testes had been atrophied bv the time 
the vasa were opened. See figures 2-7. " 
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Alore infoimation about the general biological properties of sperm is needed 
to shed light on certain problems in the study of infertilit}". A hitherto un¬ 
explored a^mnue of attack maj”^ have been opened bj^ the observations of Stern¬ 
berg and Straus and Friedman and Garske that the interstitial tissues respond 
to the extra^'asation of sperm rvith a granulomatous reaction. The provoking 
by li^dng cells of an inflammatory response of the t 3 "pe usualb’^ elicited by infec¬ 
tious agents or foreign materials seemed worthy^ of further investigation. 

It appeared possible that the irritant property^ of the sperm cells responsible 
for the formation of the granuloma might be related in some rvay’^ to the special¬ 
ized functions of the male gamete. If this were so, study of this property cou 
conceivably give objective data as to the health of the spermatic elements an 
possibly^ be an index of their fertility'. 

In order to study' the phenomenon more satisfactorily' it was deemed necessarj 
to produce the granulomas e.xperimentally' in a suitable animal. In this paper 
their successful production in rats is being reported. 


METHODS 

Thirty' adult male albino rats of the Wistar strain were used. In all 
the vasa deferentia were severed and the open cut ends implanted in eit er 
scrotal wall or the abdominal cavity' and retroperitoneum. In half of theamma ^ 
the testes were removed from the scrotum, either at the time of the resection o 
the vasa or in a preliminary' operation 3 to -1 weeks before se^'erance o t ’ 
and fixed in the abdominal cavity'. Six combinations of operative pioce 
were used (fig. 1) with 5 animals in each group. 


RESULTS 

There was dilatation of the epididymis in many of the animals, “ 

3sion resembling spermatocele in man. In some of the dilate uc s e 
ated contents were surrounded by an inflammatory granulomatous ^ ^ 

nds of the severed ducts granulomas had formed. Grossly these vei 
s yellow nodular masses or cysts up to 0.5 cm. in the greates niaterial 

copically the granulomas consisted of a central pool of sperm an ^ -jjable 

urrounded by a wall of histiocytes or macrophages. There nas htt e^ 

It in these granulomas, although some lipoid material vas sta 
f the abscesses and suture granulomas encountered m been 

The granulomas were present m most of the animals vh 
Tt in the scrotum and whose vasa had been implanted m the scrotal ^^all. bom 

Read at annual meeting. Western Section, American Urological Associatmn, losem. c 
alley, Calif., May 9, 1950. 
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STUDIES IX GENERAL 


granulomas had fomed had undergone 

of the rats ivhose vasa had been thus formation had resulted. The 


tion. 



f/iM iM^ 

F,.. 1. 0„.F..iv. Fr».S, «- f,.T ...j Iffjn ”?]?;"ot,”S“'iS2; 

I, Testis tmasplanted to abdomen^^^ same time. IT, Testis left in scrotum; 



Fig 2. Granulomatous sac at resected end of vas 3 weeks after vas was placed in 
abdomen. 

In the group in which the testes had been placed in the abdomen, only a few 
small granulomas were found about the cut ends of the vasa and they were all 
encounteied in the sub group in which the vasa had been opened at the same 
time that the testes were relocated and in which the testes were not 5 'et atrophic 
at the time of implantation of the vasa. Xo granulomas were found in the sub 
group in which the testes had been placed nothin the abdomen for a few weeks 
prior to cutting the vas and in which the testes had been atrophied by the time 
the vasa were opened. See figures 2-7. 
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Fig. 5. High power (240 times) view of edge of a granulomatous mass. Pool of sperm is 
walled ofi by a palisade of histiocytes. Same animal as in figure 3. 



Fig. 6. Microscopic view (15 times) of spermatic granuloma surroundine resected end 
oi vas. Testis left m scrotum. Compare with figure i. -uriuuuoing re^ectea end 




Fig. I. Microscopic view (15 times) of resected end of vas after intra-abdominal transfer 
of testis. Ao granuloma has formed. Compare with figure 6. 

DISCUSSION 

Granulomas of the type described are commonl}’^ encountered as a reaction to 
irritating materials. Although the negative fat stains make it improbable that 
the spennatic granuloma is essentially a lipogranuloma, it is still possible that 
bound fat or a comparable substance in the sheath of the sperm cell may be 
responsible for the inflammatoiy response. 

Is the motilit}'' of living sperm the provocative factor, or is it a specific chemical 
substance such as the nucleoprotein in which the sperm head is so rich? The 
absence of the reaction in the animals whose testes had been rendered atrophic 
makes it appear probable that the granuloma is due to the living sperm them¬ 
selves or some associated material. 

Spermatic granulomas ma}’' be of greater clinical significance than has hitherto 
been thought. Bayle’s observation of “microcysts” along the I'asa suggests the 
possibility that spennatic granulomas maj^ be either primaiy or secondaiy etio- 
logic factors in some cases of obstructive azoospeimia. 

SUiUIARY 

Spermatic granulomas comparable to those described in man have been pro¬ 
duced in rats. The factors responsible for the histiocytic response to extravasated 
sperm are still unknown. Studj^ of these factors might be useful in investigating 
fertility and an experimental approach to the problem is now possible. 

Photographic illustrations were made by IMr. Dale Gillette. 

9615 Brighton Way, Beverly Hills, Calif. 
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INLIRCH HEMOGLOBIXURLA. 


ROBERT T. PLOIB 


Iilai’ch benioglobinuria is a condition in vrliicli pbj'sical exevtion in the upright 
position gives i^e to the passage of red urine containing hemoglobin in solution. 
This "Was first recognized following an Aitqv march, hence the name ^larch. 

It is the only one of the hemoglobinurias which does not indicate serious sr'stemic 
disease. 

Iklarch hemoglobinuria occurs exclusively in healthy young adult men and is 
precipitated by walking or mnning but not by other types of physical e.xertion. 
It does not seem to be related to chilling, fever, sleep, hjiDerventilation, or local 
hemostasis. There is no familial or mcial inclination to the disease, and no asso¬ 
ciated disease, or related physical abnormahty which predisposes to it. 

This tj-pe of hemoglobinmia is essentially asjTnptomatic; only a few patients 
report sj-mptoms at the time the red urine occurs. An occasional cough, cramp¬ 
ing in the abdomen, lumbar pain, or feeling of fatigue may be present. The hemo¬ 
globinuria lasts for a few hours and occasionally for a few days. The only physical 
signs reported have been the increase in the size of the spleen in 1 case and an 
increase in the size of the liver in 2 cases. There is no specific laboratoiy test 
for this disease. 

The urine appears red and the color is proven to be hemoglobin by the benzi¬ 
dine and spectroscopic examinations. The 576 mu absorption band differentiates 
this from myoglobin (oSl mu) and methhemoglobin (630 mu).^ The urinary 
findings vaiy from the presence of no albmnin to 4 plus albumin and from none 
to as many as 20 to 30 red blood cells per liigh power field. Approximateh* 6 to 
40 cc blood is hemolyzed with an attack. The only positive finding in the blood 
has been the constant presence of hemoglobinemia during a paroxj'sm of hemo¬ 
globinuria. The pyelogmphic findings have all been essentially nonnal. 

iMarch hemoglobinuria is self-limited and recoven' usually occurs without 
treatment within from a few months to one or two years. Occasionally it mav 
last longer; in some cases occasional attacks have occurred for 7 years, and in 
one instance for 20 years. 

The history of march hemoglobinuria, from the time of Fleischer in ISSl until 
1940, has been carefully re^dewed by Giliigan and Blumgart.- Since that time 
various case reports have appeared in the American, British, and Canadian 
literature As far as can be determined, this is the skdy-first case to be recorded.*->= 


-teoofatio., Yo,.„i,e 

.p.Ar.f-vSob “S'*'t ‘■•r»•>" 

ortde. Proc. Roy. Soc. London, Series B 97: 61 1924 ' " “ 

1941 ^'"'®^°’ Blumgart. H. L.; March hemoglobinuria. Medicine. 20 : 241 - 395 , 

and hi&b?nuria 'produc^l'in ma^k^'^ K^^tersky. E, M,: Studies of hemoglobinemia 
J- Clin. InveL, 20" f/^-lSL 1041 “““ ^“ject.on of hemoglobin'soludo™ 

‘ G.lhgan. D. R.. Alteschuhe, M. D. and Katersky, E. M.: Physiologic intravascular 
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CASE REPORT* 


An 18 year old male athlete was seen on March 21, 1949 complaining of red 
urine. He had been in track competition since September 1948. Recently, he had 
extended his usual one-mile run to four or five-mile mns. After four such runs 
at weekfy intervals he passed dark urine which was present for 12 hours. 

A mild cough, mild abdominal cramps, and general slightty under par feeling, 
were the onlj'’ other presenting symptoms following the exercise. No other urinary 
symptoms were present. There were no chills or fever and no history of venereal 
disease. The past history and familial history were noncontributory. 

The phj’^sical examination revealed a slender, asthenic individual with good 
posture and not apparently ill. The blood pressure was 118/80, the pulse rate 
68, the temperature 98.6F. The head was normal. The chest was normal in shape, 
and the lungs were clear to per-cussion and auscultation. The left border of 
cardiac dullness was 74 cm. to the left of the midsternal line in the 5th interspace; 
normal sinus rhj'thm was present and there were no murmurs. The musculature 
of the abdomen was exceptionally well-developed; other-wise all findings were 
normal and there was no enlargement of the liver or spleen. The external genitalia 
were without disease. The anal sphincter tone was good. The prostate was small 
and of fibrous consistencjL 

The urine at the time of first examination was clear yellow in color. The 
specific gr-avity was 1.018. No albumin, sugar, leukocytes, erythrocytes, casts, or 
organisms were present. The prostatic fluid was normal. 

Blood examination revealed a hemoglobin concentration of 14 gm, 4,800,000 
red blood cells, and 8,900 leukocytes of which 68 per cent were pol 3 TnorphonU' 
clears, .30 per cent lymphocytes, and 2 per cent monocytes. The AVassermann test 
was negative. 

A roentgenogram of the kidney'-, ureter and bladder areas and excretory' uro¬ 
grams were normal. Minimal scoliosis was present. 

In an attempt to prove the diagnosis in this patient, we were fortunate m 


hemolysis of exercise; hemoglobinemia and hemoglobinuria following cross countr}^ runs. 
J. Clin. Invest., 22: 859-S69, 1943. , . , . t .<q. 

^ Palmer, R. A. and Mitchell, H. S.: March hemoglobmuna. Canad. M. A. J., 49.4bD i 

® Makin, M.: Case of march hemoglobinuria. British Med. J., 1: 844, 1944. 

’ Bryce, L. M.: March hemoglobinuria; description of features of this condition a 
port of a case. Med. J. Australia., 2:48-52,1944. t ,-ii. t> ti a- asi- 

® Hobbs, R. E.: March hemoglobinuria; report of 2 cases. Am. J. Clin, ratii., 

488, 1944. . i. c n c T Tirol 

Lindahl, W. W. and Fetter, M. E.: March hemoglobinuria; report of 2 cases. J. urvi., 

63:805-807,1945. , , at a t 730- 

Flemings, R. G. and Kinsman, J. M..-March hemoglobinuria. South. Med. J., 

“ Bell, A. M.: March hemoglobinuria. Canad. Med. Assoc. J., 67: 43M6, 1947. .. eg,. 

Ross, J. F.: Hemoglobinuria and hemoglobinemia. New Eng. J. Med., 234. > 

^^^13 Lowb^imy.^E. J. L. and Blakely, A. P. L.: Exertion hemoglobinuria; case report. Bnt. 

Med. J., 1: 12-13, 1948. r c ni oi ioiS 

Kurz, E. R. H.: March hemoglobinuria, Brooklyn Hosp. J., 6: 

16 Lubran, M. and Sakula, J.: March hemoglobinuria. Lancet, 1: 435-43J, ^ 

* The author is indebted to Donald A. Wilson, Ph.D., Merej- Hospital, San Diego, 
for his assistance in doing the chemical anabases. 
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being able to reproduce the condition for study. Urine and blood specimens were 
obtained before and hourly for thi-ee hours after he ran one mile in 5 minutes 
and 15 seconds. 

Figure 1 shows the plasma levels. The blood plasma level was above the 
normal of 5 mg. immediately and for the three hours follondng exercise. Fi^ire 

2A showsthattheurinespecimenswerespectroscopically positive in the immediate 

and first hour specimens only. This tends to prove that the renal thieshold for 
hemoo-lobin was between 45 and 75 mg. per cent. In normal individuals, when 

. HEMOGLOBIN 
! IN SERUM 

A. 



hemoglobin is injected intravenouslj^ urine hemoglobin does not appear until a 
level in plasma of 100 mg. per 100 cc is reached.^ The albumin (grade 1) and 

absence of ei-jUirocjdes are in keeping nith similar findings in other reported 
cases. ^ 


The differential diagnosis in this benign disease is the important point. Fresh 
urme which is red, pink or black may owe its color to hematuria, hemoglobinuria 
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The liGrnoglobinurias are divided into two main types: the endogenous and 
exogenous. 

ENDOGENOUS 

Paroxysmal hemoylohinuria from chilling, syphilitic type. The hemoglobinuria 
in this syndrome is induced bj’’ exposure to cold. A period of 10 minutes of chilling 
the hands and feet in ice water is enough. These people have either clinical 
syphilis or positive blood tests for .S 3 ^philis. The presence of specific cold lysins 
is proved bj’' the Donath-Landsteiner reaction. All other types of paroxysmal 
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Fig. 2 


hemoglobinurias have negative Donath-Landsteiner tests. Adequate antileutic 
treatment usually controls attacks. There are no interval attacks. 

Paroxysmal nocturnal hemoglobinuria, Marchiafava-Michcli disease. This disease 
of unknown etiology begins insidiously with later stages characterized by t 
clinical picture of congenital hemolytic anemia and episodes of hemoglobinuria 
leading to death in from three to five years. Paroxysms occur during sleep a 
night and not during sleep in the da 5 Etime. There are present: anemia, jaun ice, 
a constant hemoglobinemia of xmiying degree, hemosiderinuria, and frequen y 
reduced kidney function. A positive Ham acid hemolysis test is diagnostic of 
the disease. 
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Paralytic hemoglohiiniria (jnyoglohin). This disease is characterized bj red mine 
and the rapid development of paralysis of muscles, vith collapse. It occurs 
chiefly in horses. Only seven or eight cases have been reported in man. It usually 
occurs in well'fed horses vho do not rvork for a period of t^^ o to three da\ s. On 
resmnption of work, the stored glycogen frees lactic acid damaging the muscles 
and liberating myoglobin which is excreted by the kidney. This is recognized or 
identified bv spectroscopic examination. ^lyoglobin is readily excreted from the 
kidnej-s because of its lower molecular weight (myoglobin 16,500, hemoglobin 
68,000) and the plasma usnally is clear. 

March hemoglobinuria. This has been adequately described in the first part of 
this paper. However, the fact that there is no positive diagnostic test knomi 
should be emphasized. The diagnosis is made by exclusion of other forms of 
hemoglobinuria. 

EXOGENOUS 


Favism. This disease is due either to the ingestion or inlialation of the poisonous 
principle of the plant mcia fava, commonly known as the broad or horse bean. 
This plant is found chiefly in the ilediterranean area and especially in Sardinia. 
It appear-s less frequently in Sicily, Italy, the Greek Islands, and North Africa. 
Symptoms develop within a few minutes after inhalation and a few hours after 
ingestion of the fava bean. General malaise, headaches, nausea, and dizziness 
appear early, followed by chilling, lumbar pains, fever, and later by hemoglobin¬ 
uria and jaundice. The jaundice is verj* intense and in severe cases death occurs 
in two or three days. It is nearly always fatal in childi-en. In mild cases the jaim- 
dice and hemoglobinuria resolve in five or sLx days. The differential diagnosis of 
these five types of hemoglobinuria is shomi in figure 2, B. 

There is another large group of hemoglobinurias which does not fit into this 
classification. They must be kept in mind in making the differential diagnosis. 
This group which is probably the most common, comprises the tA^pes of hemo- 
globinuria due to intravascular hemolysis from such causes as transfusion reac¬ 
tions, bums, the crash sj-ndrome, and to.xic conditions. The causes of toxic 
hemoglobinurias are many, i.e., following ingestion of sulfonamide, of quinine 
in fatal doses, after certain snake and spider bites, from the to.xin of Clostridium 
welchii, and following inhalation of araine or arsenuretted hydrogen gas. 

This case fulfills the diagnostic criteria of march hemoglobinuria It was 
produced by exertion in the upright position. O.xyhemoglobin in urine and plasma 
was spectroscopicaUy proven; the Wassermann test, the Donath-Landsteiner re¬ 
action, and the Ham acid hemolysis reaction were negative. There was no historv 
of ex-posure to fava beans and there were no stTuptoms such as jaundice, or chiUs. 




The sLx^-first proven case of march hemoglobinuria is presented with tlm 

u™ and finding, exertion. .1 short rtvie.v of the diS Ltia! 

diagnosis of hemoglobinurias is given. umerentiai 

233 .4 St.. San Diego, Calif. 
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UROGENITAL ASPECTS OF COCCIDIOIDOMYCOSIS: REDREW 
OF THE LITERATURE AND REPORT OP TWO CASES 


JAMES G. ROHX, JULIO C. DAVILA and THOMAS E. GIBSON 

From the Department of Urology of the Southern Pacific General Hospital, 
San Francisco, Calif. 


The unexpected occurrence of coccidioidal granuloma in the epidid 3 Tnis of a 
patient in the Southern Pacific General Hospital prompted the investigation 
which led to this paper. The scarcitj’^ of material available and the lack of em¬ 
phasis placed bj' the existing literature on the urogenital aspects of this disease 
limit this survey to pointing out the occurrence and to attempting an evaluation 
of the importance of this foim of coccidioidom 3 "cosis. 

It ma 3 ’’ be well to mention certain general features of the disease. The causative 
agent, Coccidioides immitis, exists in the soil of the arid regions of the south¬ 
western United States and northwestern IMexico, as well as in certain regions of 
South America. In its saproph 3 Tic phase its h 3 Thae develop arthrospores and 
chlam 3 ’’dospores, which are ^•er 3 ’■ easiR' dust-borne. It is in this form that infec¬ 
tion is acquired, usual^’’ b 3 " inhalation, and rare^’' through open cutaneous 
wounds or abrasions. Once in the human organism, the chlamydospores become 
the doubl 3 '’ retractile spherules which are diagnostic of the disease. These sp er- 
ules reproduce bj'' endospomlation, within the tissues. The disease is not com 
municable in the parasitic phase. 

The prevalence of the disease has been demonstrated by mass skin-testmg 
programs which reveal that practically all indi%dduals li\dng in endemic aieas 
contract the infection at one time or another. Sixty per cent of these remam 
as 3 Tnptomatic; in the rest, the disease ranges from a mild upper respiratory onn, 
through severe pulmonary involvement, disseminated, and finalb’^ piogressne 
disseminated states. The usual process is mild, involving only lung and media - 


tinal l 3 Tnph nodes. .amnn- 

Typically, the primaiy infections heal completely, although residual p 

ary lesions, and even cavities, ma 3 ^ persist. In approximately 4 per cen ° 
infections in white males and three per cent of Negro males ex lapu 
foci may develop. Filipinos are even more susceptible s“;ead is 

contiguous involvement may include any tissue or organ of t e ^; P 
common to bone, lymph nodes, spleen, meninges, ^ ^ leads 

liver. In approximately one-half of the dissemmative infections pi og 
to death. However, except when meninges are invohed, J ^ 
cases may result in complete recovery. If a patient does 

immune to exogenous re-infection.* . , • r o-nnuloma of 

The characteristic pathological lesion is a typical '“' A group- 

varying site and developmental stage m any given tissue. It consists g 

tag of epithelioid cells, scattered giant ceUs, and often, central caseation. 

ST U-'ogic”' Asscciatioa, V.se»it. 

3''alle3', Calif., Maj' 9, 1950. 
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tliis reason it is frequently misdiagnosed as tuberculosis. However, the presence 
of the doubly refractile sphemles makes the diagnosis obvious. These spherules 
are frequently found in smeam of secretions from involved organs, as well as in 
tissue preparations. 

The material for this paper was obtained from three sources; 1) one case seen 
by us in the urology- clinic of the Southern Pacific General Hospital, and one 
case seen by Dr. C. S. HaiTod in the clinics of the Stanford University :Medical 
School; 2) case records from the Southern Pacific General Hospital: and 3) remew 
of the pertinent literature. 


SEMiLVRY OF TWO CASES 


Case 1. A 40 year old Xegi'o was admitted to the Southern Pacific General 
Hospital on October 15, 1949, complaining of swelling of the left scrotum since 
1943. 

In 1943, shorth' after a febrile illness characterized by cough, expectoration, 
and prostration, bilateral swelling of the scrotum developed, accompanied by 
pain and fever, and lasting about six weeks. The right side subsided completely 
but swelling of the left scrotal contents persisted until the time of this admission. 
It was somewhat painful and uncomfortable. Aside from those mentioned above, 
no other urogenital sjTnptoms were present in the course of these developments. 

The patient was bom near Houston. Texas, where he lived until 1946, em¬ 
ployed as a raih'oad laborer. Since then he had remained in or about Sacramento, 
California. He reported that his past health had been robust except for two 
episodes of febrile illness; the second episode, which was diagnosed as malaria 
in 1943, has been mentioned pre\'iously. His genito-uiinaiy past histoiy was 
othenrtse entirely negative, except for lues and gonorrhea in 1938, for which he 
received treatment. 

The significant physical findings were limited to the left scrotal contents: a 
firm, nodular, enlarged epididjunis, and a shghtly enlarged, smooth, rubbeiA' 
testicle. There was no tenderness to pressure or palpation. The mass did not 
transiUuminate. On rectal examination, the prostate was found to be no rmal 
and the seminal vesicles were not palpable. The remainder of the uro'^^enital 
examination was not remarkable. 

The complete blood count, minalysis, Kolmer and TCalm tests were all within 
normal limits. Excretorj- urograms and roentgenograms of the chest were not 
significant. 


At this time, the clinical impression was that of tuberculous epididjmitis and 
ex-ploration of the scrotum was recommended with the possibilitv of epididiTuec 
tomy m mmd. This was done on October 24, 1949. The epididrmis was found 
to be enlarged, verj- firm, nodular, and firmly adherent to the tkicle and cord 
The gross appearance resembled a tuberculous epididrmitis. In mew of the 
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On the third postoperative day headache and stiffness of the neck dereloped. 
The neurological examination and cerebrospinal fluid analysis vere negative. 
The lemaining coui'se I^■as uneventful, and by the fifteenth postoperative day 
the wound was completely healed. 

In view of the diagnosis, certain studies were performed: On October28,1949, 
tuberculin skin test (1:1000) was negative after 48 hours; the coccidioidin skin 
test (1:1000) re.sulted in an indurated wheal measuring 2 by'’ 3 by 0.3 cm. after 
48 hours. On November 11, 1949, smeais of prostatic secretions were negative 
for coccidioides. The patient was discharged on that date. 



Fig. 1. Case 1. Low power magnification of section of epididi'mis showing conforma 
of coccidioidal lesion, Kote dense area of fibrosis around tubercle. Tubules are loun j 
outside this scarred region, but are not within this particular field. 


One month later, when he returned for follow-up examination, blood ta 'cn 
for a complement fixation test was reported as 4 plus in a 1:2 dilution, but nega 
tive in all higher dilutions. The precipitin test was entirely' negativ'e. The i^o 
concluded: “Complement fixation is positive in a I'eassuringly low title. 
the lesion is disseminative, the outlook seems t'eiy favorable.” • • f 

Case 2. A 38 y'ear old Filipino was first seen in the bone and joint clinic o 
Stanford University Hospitals on November 27, 1946, where he appeal e com 
plaining of pain in both wrists and elbows of 3 years’ duration. These joints, on 
aspiration, yielded a yellow, pui'ulent material. The puncture sites diaine or 
several months. On the basis of preoperative diagnosis of tuberculous art n is, 
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arthrodesis of the right rvrist rvas perfonned in December 1946. A specimen of 
sjmovial membrane revealed coccidioidomj^cosis. 

The patient was first seen in the urologj’’ clinic of that institution on February 
5, 1947, at which time he complained of a “lump” in the right scrotum whicli 
had been present, gradually enlarging, nontender and nonpainful, over a period 
of 4 or 5 months. 

The patient had been a farm worker from 1930 to 1942. He was in the San 
Joaqnin '\’allej^ for a few months in 1936, and in Arizona prior to 1940. Until 
1942 he was in the vicinity of Phoenix, Arizona, working in lettuce and cotton. 



A J 

if 


cid.oidal spherules ele^arly demo'JJst^afe'd.^One”^^^^^^^ k Two coc- 

In the fall of 1942, he had a severe **oolfl ** nnri 9 +1, i 

became mvollen and dtained. ' ^ “ '«><.«• 

The physical examination of the uroo-enital , i j , 

nodularity and induration of the lower pole of the ricrht enlargement, 

of the right testicle was questionable. The rectal e.xaminnU ''°*yeraent 

tion of the right seminal vesicle. The kidnev resrinn^ ti revealed an indura- 

vejcle, and the left scrotal contents and right r-as w 
Excretory urograms revealed onlv shglSLr ^ 

On .Tanuary 2, 1947, coccidioidin skinniest , ^ ^ ^ 

and l:100 concentrations. Histoplastrn tV;::ret^- 1=10 

o“u\e m i.iuo concentration. 
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On January 14, 1947, tuberculin skin test in 1;100 concentration iras negative. 
Urinalysis, blood count, and Wassennann were negative. His coccidioidal comple¬ 
ment fixation test was positive through a dilution of 1:128, characteristic of 
progressive dissemination. 

On February 7, 1947, a right orchiectomy and left partial vasectomy were 
done. The upper and lower poles of the epididymis were enlarged. The upper 
pole was nodular. Epididymectomy was begun but in -sriew of testicular invasion, 
oichiectomj’- was necessary (fig. 3). The postoperative course was uneventful. 
The patient was last seen on October 17, 1949, at which time he had no further 
urogenital symptoms. However, the process in the elbows was worse. 



Tig. 3. Case 2. Showing uncut gross specimen, then view of same specimen on sagittal 
section. Note nodularity and enlargement of upper pole of epididymis. Testicular tissue 
is atrophic but free of infection. (Courtesy of Dr. C. S. Harrod.) 

The report of the histological e.xamination of the surgical specimen stated: 
“The epididjunis is composed of numerous tubercles in a mass of moderately 
loose fibrous tissue with many lymphocytes, and plasma cells. There are occa¬ 
sional small abscesses filled with neutrophiles and granular debris. The tubercles 
consist of prominent centrally located Langhans type giant cells surrounded by 
epithelioid cells. Throughout the tissue, but predominating in the tubercles, are 
round to oval spherules measuring 20 to 80 micra in diameter, possessing thick 
walls, and showing no budding. A section of adjacent testis shows no involv^ 
ment. However, the tubules ai’e almost devmid of spennatogenic elements, an 
primarily contain vacuolated Sertoli cells. Diagnosis; Coccidioidomycosis of the 
epididymis, and atrophj'- of the testicle.”* 

* Acknowledgment is made to Dr. C. S. Harrod for these data; and to Dr. H. M. Wey 
rauch and Stanford Universitj' for permission to include the information m our repo . 
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COMMENT 

With regard to the first case it is of interest to note that the disease was, in 
ail likelihood, contracted during the patient’s residence in Houston, Texas. This 
city is outside the known endemic zones. The patient probably traveled through 
nearby endemic areas, or else was infected by some object contaminated by 
passage through such an area. This case, furtheimore, exemplifies that of a soli¬ 
tary lesion which, once excised, appears to be cured. Proof of this cure will neces¬ 
sitate foUovdng his course over a much longer period of time. 

In contrast to the first case, the second shows more extensive active lesions, 
and here the good result of extirpation is counterbalanced by the progression of 
the other disseminated lesions which implies a poor prognosis. 

It must be pointed out that both of these cases are nonwhite, belonging to 
the two racial groups most likely to undergo serious dissemination. 

SUMMARY OF CASES FROM SOUTHERN PACIFIC HOSPITAL RECORDS 

A total of 47 cases of coccidioidomycosis, about 33 per cent of which were in 
the disseminative phase, have been seen at this hospital since 1929. Five of 
these have resulted fatally and 4 have come to autopsy. Only in one of these 4 
cases were urogenital lesions encountered. The records showed that there was a 
single 2 mm. lesion in the right kidney parenchyma. This case was reported by 
Cummins, Smith and Halliday in 1929 in one of the earlier papers published on 
the disease. At no time was there clinical evidence of the existence of this lesion. 
The remaining 42 cases showed absolutely nothing ■which might be interpreted 
as proof of urogenital coccidioidal infection. 


SURVEY OF THE LITERATURE 


We have found accurate analysis of the incidence of this disease in the uro¬ 
genital tract very difficult and necessarily inexact. With the exception of the 
case of McDougall and Kleinman of prostatitis, of our foregoing 2 cases - and of 
the 2 cases, also of epididymitis, in the course of publication, reported by Wey- 
rauch, Norman and Bassett, all instances of genito-urinary infection which were 
mentioned in the literature were the result of autopsy findings. In a total of 914 
autopsies reported by various authors, there were 57 instances of renal involve 
ment, or 26.6 per cent; there were 4 instances of prostatic involvement or 1 8 
per cent; there were 2 instances of involvement of the epididymis or 0 9 ner cent- 
there w^ only 1 ^tonce of involvement of seminal vesicles and testes repre- 
sentmg 0.4 per cent. Chmcally manifested urogenital coccidioidomycosis h^s beTn 
reported previously in only 1 case, that published by I^IcDouaall and Tnl- 
in 1943, from n-hich the tollo.ing is taken: "A 62 yW old S °i 
plaining of hematuria, tenderness of the kmee and shnirldnr ‘ 

and night sn-eate... enatnination she 

and red cells in both glasses. The prostate wa<? nnlti’ rt u ^ white 

irregularly indurated. The prostatic fluid was punilpnT ^d 

tinged .. .treatment with sulfa and -assa^^TJ^tlrbV^^^^^ Ste' 
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gland ... it was decided that an abscess was present and 10 cc of grayish-green 
pus was aspirated through the perineum ... coccidioides immitis was found. 
Cystoscopic examination, cultures from both kidneys and retrograde pyelograms 
were negative.” In this case the dissemination became progressive and ended 
fatally. Unfortunately no autopsy was performed. 


DISCUSSION AND CONCLUSIONS 


Despite the fact that not enough cases have been analyzed from a urological 
standpoint, a few conclusions of clinical value to the urologist can be drawn. 
Knowing the mode of infection, it is apparent that urogenital involvement is a 
secondary manifestation of the disease, occurring only in cases in which there is 
dissemination. In the vast majority of cases, urological manifestations of clinical 
significance are absent, even though there may be urogenital involvement. We 
know that coccidioidomycosis mimics tuberculosis in almost all respects with 
the notable exception of kidney invasion. lUdney lesions are found but it seems 
that these seldom progress to the point of becoming clinically sigm’ficant. Eare 
instances of overwhelming dissemination are mentioned, in which there is such 
involvement of the urinary tract, even including the bladder, that the organism 
has been recovered from the urine. However, involvement of the renal pelvis, 
ureter or bladder is extremely unusual. 

In the light of our findings, renal infection with coccidioides is of little impor¬ 
tance to the urologist. On the other hand, genital involvement seems worthy of 
recognition. 

Any case of isolated coccidioidal infection must, of course, be thoroughly in¬ 
vestigated and evaluated in terms of extent of dissemination. Prognosis depends 
upon this evaluation. 

No attempt is made here to evaluate treatment of this disease, but it should 
be mentioned that currently no satisfactory medical treatment has been devel¬ 
oped. If an isolated lesion amenable to surgical removal occurs, excision may 
be of value. 

SUMMARY 

Two cases of coccidioidal epididymitis are reported. In one there was a single 
isolated residual focus in the epididymis, whereas, in the other there were wd e 
spread manifestations of dissemination as well. 

In 47 cases of coccidioidomycosis from the records of the Southern ® 
General Hospital there was not a single instance (except case 1 of our repo ; 
with clinical urological manifestations. 

The incidence of urogenital lesions in 214 autopsies is analyzed. 

Coccidoidomycosis of the urinary tract is of little importance to the uro ops . 

Coccidioidal granuloma is an important entity in the differential diagnosis o 
genital granulomas. 

450 Sutter St., San Francisco, Calif. (T.E.G.) 
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The development of resistance of bacteria to chemotherapeutic and antibiotic 
agents has been a limiting factor in therapy.^ The problem of the development 
of resistance to streptomycin had been a particularly serious one. It was foimd 
in vitro that such resistance could be inhibited by the combined use of strepto- 
mycin, penicillin and sulfadiazine.^ Therapeutically, the overall effect of two or 
more antibacterial agents has frequently been found superior to that ob¬ 
tained wdth one drug’ and some clinical studies have been carried out indicating 
that this therapeutic effect was correlated with the inhibition of drug resistance 
by combined therapy.'* 

Development of resistance has been a common finding in the treatment of 
mdnary tract infections wdth streptomycin.® In the present study we were con¬ 
cerned with 1) the effectiveness of combined streptomycin, penicillin and sul- 
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criticism during the course of this study and preparation of the manuscript. 
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fonamide in inhibiting the development of resistant strains during the treatment 
of urinary infections, and 2) the origin of the resistant strains in the urinary 
tract. 

MATERIALS AND METHODS 


Cases arid drug dosages .—A total of 37 cases from the urological services of 
the Hospital of the University of Pennsylvania and the Philadelphia General 
Hospital were studied. These included both imcomplicated urinary tract infec¬ 
tions (cystitis, pyelonephritis, methritis, etc.) and those complicated by addi¬ 
tional pathological changes, such as calculi, strictures and obstructions. 

All cases, unless otherwise indicated, had not received previous therapy with 
streptomycin, penicillin or sulfonamides as far as could be determined. 

AU patients (unless otherwise indicated) received the following daily dosage 
for a total of 7 days; streptomycin, 1.0 gm., intramuscularly; penicillin, 200,000 
units, intramuscularly; sulfadiazine, 2.0 gm., oraUy. Alkali was not routinely 
given (except for patients numbers 11, 25, 27, 29 (tables 1 and 2) and the pH 
of the urines varied between 5.5 and 6.0. As will be indicated later, therapeutic 
response to combined therapy was excellent in aU the simple urinary tract in¬ 
fections, in the presence or absence of alkali. When strains of Proteus were 
present in the urine, the pH varied between 8.0 and 8.2. Leukocyte counts 
hemoglobin determinations, and microscopic urine analyses were followed during 
therapy and for 3 daj^s to several months after therapy. 

Urine specimens were obtained using aseptic precautions. In the male, pre- 
liminarj' sponging of the meatus or catheter tip with 70 per cent alcohol was 
carried out and samples were collected after urine had first rinsed the alcohol 
away. Samples were collected from the female by catheterization after perineal 
preparation. Urines were obtained before therapy and every 48 hours during 
the 7 days of therapy. 


Laboratory procedures. Isolations: All specimens were centrifuged at high 
speed in an angle centrifuge for 20 minutes, and the supemate was discarded 
If the specimen was taken during therapy, the sediment was washed in saline 
to remove any residual drugs. The washing procedure was found to eliminate 
the necessity of using drug-antagonists in the medium, since the addition of 
peniciUmase, PABA and cysteine to the medium did not increase the amount 
of growth above that obtained from washed residues. Highly susceptible or 
ganisms were regularly isolated from washed specimens obtained from urines' 
containing streptomycin, penicillin and sulfadiazine. 


All specimens were 1) gram stained, 2) inoculated into beef ex-tract broth 
streaked on brom thjTnol blue lactose agar or MacConkey’s agar anrSood 

extract agar when gram positive cocci were observed in smear All outuZf 
incubated aerobically at 37 C, ' cultures were 


Since mixed coliform infections regularlv oeenr m x - 

at least 5 colonies of each coliform colony type were vicke^ mfections,<^-« 
the otemism. ttere idmtified, they were SceX/S? f 
heavy mineral oil for subsequent study of drug resistanrp ^ bhder sterile, 
Susceptibility tests: .4iter completion of therapy, hssts „u all the oruauisms 
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from each case were done simultaneously to determine the degree of suscepti¬ 
bility to each of the drugs. Dilutions of streptomycin (10 m gm./ml. to 500 p 


Table 1 . Bacteriological summary of urinary tract infections. Cases in which negative cultures 

were obtained after therapy 


CASE 

KO. 

DIAGNOSIS 

ORGANISMS ISOLATED 
BEFORE THERAPY 

® IN VITRO SUS¬ 
CEPTIBILITY TO 

BAcraaioioGV 

_ AFTER THUtAPY 

SM. 

. p. 

SD. 


1 

Cy^stitis; pyelonephritis*’ 

E. coli 

s 

R 

S 

negative 



Staphylococcus aureus 

S 

S 

R 

(Staphy- 







locoo- 







cus-re- 







sist. to 







SM. and 







SD.)' 

2 

Cystitis 

E. coli 

S 

R 

S 

negative 

3 

Cystitis 

E. coli 

s 

R 

S 

negative 

4 

Pyelonephritis (right) i 

Paracol. coliforme 

s 

R 

s 

negative'* 

5 

Pyelonephritis 

I A. aerogenes 

s 

R 

s 

negative 

6 

j Bilateral renal calculi 

E. coli 

s 

R 

s 

negative 

7 

Renal (staghorn) calculi 

Kl. pneumoniae 

s 

R 

0 

negative 

9 

Cystitis; pyuria 

E. coli 

s 

R 

! s 

negative 

10 

Acute right pyelonephritis 

E. coli 

s 

R 

s 

negative 

11* 

Cystitis 

Staphylococcus albus 

s 

R 

s 

negative 

12 

Acute cystitis (post-cystos- 

E. coli 

R 

R 

R 

negative 


copy) 






13 

Epididymitis 

Paracol. aerogenoides 

s 

R 

S 

negative 

14 

Cystitis and prostatitis 

E. coli 

s 

R 

S 

negative 



Paracol. coliforme 

s 

R 

S 


15 

Acute pyelonephritis 

E. coli 

s 

R 

S 

negative 

16 

Acute cystitis*’ 

E. coli 

s 

R 

S 

negative’ 

17 

Chronic pyelonephritis and 

Alpha hemolytic strep- 

s 

S 

0 

negative* 


glomerular nephritis 

tococcus 




- 


* Received sodium bicarbonate 5.0 gm. every six hours in addition to the three agents. 

• Susceptibility defined in methods and materials: SM. denotes streptomycin, -i 

penicillin; and SD., sulfadiazine. 0 = no growth in medium (casein hydrolysate); S = 
susceptible; and R = resistant. _ _ . 

Previous therapy given: case 16 received penicillin and case 1, penicillin and sulfa la 


zine. 

” Probable contaminant; only few scattered colonies. 

Paracolobactrum coliforme persisted for more than four da}^, still susceptible to s rep 
tomycin and sulfadiazine, and eventually disappeared. 

• E. coli recovered one month later, still susceptible, and retreated with pennanen s 


' Streptomycin-susceptible alpha hemolytic streptococcus isolated two weeks later. 
Note: Case 8 was omitted because no organisms were isolated before or after therapy- 

gm./ml.) and penicillin (0.1 unit/ml. to 5.0 units/ml.) were made in beef extract 
broth pH 7.2 and seeded with 0.1 ml. of 10"= dilution of a 20-24 hour brot 
culture of the organism. A casein hydrolysate medium was used for determining 
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Tabia! 2. Bacteriological mmmary 0 / urinary tract infections. Cases in which resistant or¬ 
ganisms were found after therapy 





Df VTT20 SUS- 


* d; \TrEo SOS- 

CAS£ 

Duavoss 

OiGAKKKS ISOIATED 

CEpraiury to 

OSGANISMS ISOLATED 

CEPTIBILrrY TO 

hO. 

S£r02£ XSXSAfV 




ArXES TRT.gAP-? 








m 

m 


IB 

m 

18 

Pj-elonepliritis 

E. coli 

s 

R 

s 

A. aerogenes 

- R 

R 

R 

19 

Pyelitis; pros- 

Proteus vulgaris 

s 

R 

R 

Proteus rettgeri 

R 

R 

R 


tatitis 

Pseud, aerugi- 

R 

R 

R 

Pseud, aerugi- 

R 

R 

R 



nosa 




nosa 




20 

Chronic pros- 





A. aerogenes 

R 

R 

R 

h; on-hemolytic 

S 

R 

O’" 

Non-hemolytic 

R 

R 

R 


tatitis and 

Streptococcus 




Streptococcus 



21 

cystitis 

A. fecalis 

R 

R 

R 

Staph, aureus 

R 

R 

R 

Benign prostatic 

Staph, aureus 

S 

S 

S 

Staph, aureus 

R 

R 

R 


hypertrophy; 

cystitits 









22 

Benign prostatic 
hypertrophy 

E. coli 

s 

R 

S 

A. aerogenes 

R 

R 

R 

23 

Chronic pyelo¬ 
nephritis 

A. aerogenes 

s 

R 

S 

A. aerogenes 

R 

R 

R 

24 

Calculus at ure- 
teropelvio 
junction 

E. coli 

Paracol. coli- 
forme 

s 

s 

R 

R 

S 

S 

A. aerogenes 
Proteus mirabi- 
lis 

Proteus mirabi- 
lis 

R 

R 

R 

R 

R 

R 

25* 

Bilateral renal 
calculi 

Proteus mirabi- 
lis 

R 

R 

R 

R 

R 

R 



Pseud, aerugi- 

R 

R 

R 






nosa 








26 

Hydronephrosis 

(congenital 

band) 

Proteus rettgeri 
A. fecalis 

R 

R 

R 

R 

R 

R 

Proteus rettgeri 
Paracol. coli- 

R 

R 

R 

R 

R 

R 






forme 




27* 

Calculus 

Proteus morgani 

S 

i 

R 

R 

A. aerogenes 
Proteus mirabi- 

R 

R 

R 

R 

R 

R 

28 

Renal carbun¬ 
cle; pyelone¬ 
phritis 

Anaerogenic 

Paracol. 

species 

S 

S 

O' 

I iis 

j Anaerogenic 
Paracol. 

R 

K 

O' 

29* 

Renal and ure¬ 
teral calculi 

A. aerogenes 

s 

1 R 
s 

R 

S 

species 

A. aerogenes 

R 

R 

R 

30 

Bilateral calculi 

Proteus mirabi- 
lis 

0 

: s 

s 

s 

Proteus rettgeri 
Proteus morgani^ 

R 

S 

R 

R 

R 

S 

31 

Meurogenic 

E. coli 

0 

R 

R 


A. aerogenes 
Proteus rettgeri 





bladder; carci¬ 
noma ; cysti- 

A. aerogenes 

s 

s 

s 

R 

R 

R 

R 

R 

R 

32 

tis; calculus 





Pseud, aerugi- 

R 

R 

R 

Ureteral stric- 

E. coli 


R 


nosa 



ture; pyelone¬ 
phritis 

0 

s 

Staph, albus 

R 

R 

R 



33 

Hemorrhagic 

cystitis; 

Staph, aureus 

s 

R 

R 

Pseud, aeruginosa 

R 

R 

R 


diverticulum 

-- 


-- 


A. aerogenes 

R 

R 

R 
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Table 2 —Continued 


CASE 

no. 


34 

35 

36 

37 


38 


Benign prostatio 
hypertorphy; 
multiple myel¬ 
oma 

Benign prostatic 
hypertrophy 
Post-hernior¬ 
rhaphy cys¬ 
titis and/or 
prostatitis 
Acute pyelone¬ 
phritis; 
urethral 
stricture 


Benign prostatic 
hypertrophy; 
surgery 


OEGANISUS ISOLATED 
BErOKE THEHAPy 


A. aerogenes 
Paracol. aeroge- 
noides 

Staph, aureus 
A. aerogenes 


Proteus mirabi- 
lis 


E. coli 


“ IN VITEO SDS- 
CEPTIBILirV TO 


SM. I P. SD 


R 


OHGAKISES ISOLATED 
ATTEE THEEAPy 


A. aerogenes 

A. aerogenes 
A. aerogenes 


Proteus mirabi- 
lis 

A. aerogenes 
Coliform-inter- 
mediate 

Proteus rettgeri 
A. aerogenes 


• IN VITEO SDS- 
CEpnBiuTyio 


SM. P. SD. 


• Received sodium bicarbonate in addition to the other drugs. , 

‘Susceptibility defined in methods and materials: SM. denotes streptomycin; -i 
penicillin; and SD., sulfadiazine. S = susceptible and R = resistant. .-.liAvine: 

•> Previous therapy given: case 27 received penicillin; case 36, penicillin and ® 
and case 34, a full course of streptomycin, penicillin and sulfadiazine, 3 ^eeks be or . 

” Could not be grown in casein hydrolysate medium with special vitamin a i 

One colony only on isolation plate. +i,rnii!Th the 

Note: Cases 19, 31, 33, and 37 were from the Philadelphia General Hospi 

courtesy of Dr. Earl W. Clawater. These were given “g”** of Lch per 

(Lilly) consisting of sulfapyrazine, sulfamerazine and sulfadiazine (0.167 g • 

tablet). 

sulfonamide susceptibility of the organisms.' All tubes were seeded with 0.1 m • 

of a 10"^ dilution of a 20-24 hour broth culture. nrowth 

The lowest concentration of drugs showing complete mhibition « 

after 24 hours at 37 C was taken as the 

strains are arbitrarily defined in the present study *^ow 
25.0 streptomycin, 1.0 unit/ml. pemciUin and . , 

results 

Bacteriological findings. Comparative success in simple 
to.-The results obtained in the 37 cases are shonm^ m ^bles 1 and 
table 1 are listed the cases in which no organics were isolated a ^ 

combined therapy. It may be noted that of 16 cases, 1 ^^erapy were 

urinary tract infections. The organisms generally found before therapy 

e Strauss, E., Dingle, J. H. and Finland, M.: J. Immunol., 42 : 331, 1941. 
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DRUG RESISTANT BACTERIA IN URINARY TRACT 

gram-negative bacilli, usually susceptible to streptomycin and sulfadiazine and 
resistant to penicillin. Gram-positive cocci (staphylococci and enterococci) were 
found only occasionally in the urines. 

Table 2 lists the cases of bacteriological failure. Nineteen of the 21 cases -were 
complicated by the presence of calculi, hypertrophy, strictures, etc. With one 
exception (case 30) in all of the 21 cases, bacteria present after 7 days’ therapy 
•were found resistant to all three drugs. 

It is quite evident, therefore, that in the presence of factors complicating 
the infectious process, combined therapy did not permanently eliminate bacterm 
from the urinary tract. Although success was obtained in eliminating bacteria 
in 15 of the 16 cases of simple urinary tract infections (table 1), the series is too 

3. Incidence of utincry strains and susceptibility to strepiomycin^ Isolations before and 
after combined therapy 


BETOaE TSXIAPX 


Number of Suaiiu 


ATTEE THZEAPV 


Number of strains 



j Susceptible j Resistant | Total j Susceptible j Resistant* | Total 


EsAerichia coli . 

Aerobacter aerogenes 

Proteus species .. _ 

Pseudomonas aeruginosa. 
Paracolofaactrum species 
Staphylocoooua species 
Alkaligenes fecalis 
Streptococcus species. . 

Klebsiella pneumoniae 
Coliform-intermediate 


X = No strains encountered at all after therapy. 

* All resistant to penicillin, streptomycin, and sulfadiazine excepting one strain of Pro¬ 
teus susceptible to sulfadiazine and one strain of staphylococcus susceptible to penicillin. 

*“ One susceptible and apparently identical strain isolated 2 -weeks later, also. 

' One case found subsequently to have had one course of combined therapy before this 
course. 

Status of one or more strains as contaminants very likely. 

small to determine -whether or not combined therapy is superior to the results 
obtained by the use of one drug. In approximately 55 per cent of all these cases 
the initial flora was eliminated by the third day. This is an indication of the 
eSectiveness of combined therapy in eliminating the initial flora, although not 
a measure of the eventual bacteriological outcome. 

Resislani urinanj strains.—The incidence of the development of resistant 
stoiM is sho\TO m tables 1 and 2 and summarized in table 3. It is quite clear 
that the use of combined therapy did not consistently prevent the ultimate ap¬ 
pearance of resistant bacteria. It should be noted, however, that the originaUy 
susceptible strams were usually eliminated and the resistant strains em^ging 
represented new species, resistant to all three drugs. ® ^ 

In 14 of 21 cases in table 2, the resistant strait isolated after therapy were 
















Table 4 . Comparison of urinary and fecal flora before and after combined therapy 
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not recovered prior to therapy. This pattern of change in flora has previously 
been observed by others during treatment of urinary tract infections.’ 

E. coli, which was present initially in 16 of the cases (tables 1 and 2), was 
eventually eliminated in all cases and never emerged as a resistant strain (table 
3). A. aerogenes on the other hand, though initially present in only 6 cases, was 
found in 14 cases to be resistant to all three drugs after therapy. This striking 
difference in the development of resistance of E. coli and A. aerogenes will be 
considered further in the relationship of the urinary to the fecal flora. 

Proteus species and Pseudomonas aeruginosa were associated with the com¬ 
plicated cases. The species of Proteus often changed during the course of therapy, 
but when a strain was initially resistant, it remained as a final resistant strain. 
Resistance was observed in virtually all these strains after therapy. A Pseudo¬ 
monas strain (case 19), although initially resistant, was not present at the end 
of therapy. 

The alkali apparently was of no added help in the 3 complicated cases (table 
2). The simple infections did well without alkali. 

Correlation between fecal and urinary flora:—^The presence and origin of 
resistant bacteria in the urine were of particular interest. It has been felt by 
many that the bacteria in the urine have their origins in the fecal flora.® Bac¬ 
teriological study of the fecal flora is obviously a complex problem. It was 
believed, however, that study of the correlation between the fecal and urinary 
flora would be simpler in patients receiving combined therapy, since there 
would be 1) a marked reduction of the total number of organisms in the feces, 
and 2) the development of specific resistance to three drugs in the strains, 
would offer a method for correlating the flora of the urine and feces. 

A total of 7 cases were studied in which an attempt was made to correlate 
the fecal and urinary flora. The experimental procedure was as follows: a pea- 
sized portion of feces was emulsified in 0.5 ml. of sterile water, and approximately 
0.05 ml. of the suspension spread over media for isolation; the procedures for 
identification and susceptibility tests were as carried out in the study of the 
flora of the urinary tract. Since the smears and the isolations from the urines 
after therapy rarely revealed gram-positive cocci, no attempt was made to 
recover them from the feces. , 

The criteria for establishing a correlation between the flora of the colon an 
the urine are considered to be the following: 1) an organism found in the fecK 
resistant to aU three drugs should be present in the urine; 2) an organism foun 
in the feces susceptible to any of the three drugs should not be present in n 
urine; 3) an organism found resistant in the urine should be present m 6 


fccos* 

In cases 33, 34, 37 (table 4) the correlation between the fecal and urma^ 
flora is at best suggestive; a resistant strain in the feces was not foun m ® 

1 Harris, H. W., Murray, R., Paine, T. F., Kilham, L. and Finland, M.: Am. J. Med., 2. 
229 1947. 

’sandier, C. G., Roen, P. R. and Mulaire, V. J.: J. lAoI., 59; 96,1948. . , t ^ g4; 

8 BedewUl, F. H., Potter, J. E. and Garrison, H. A.: References in the J. A. M. a., 
688, 1930. 
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Time e.g., tte PaiacolobaGiTOm. stra^u in. case 33. Also, resistant strai^ 
urinei e.g.. case 37, A. aerogenes and Goliform-intermediate were not found m 
the feces. The results in these three cases may B'eU indicate a lack of correlation 
between the fecal and urinary flora. It should be pointed out, however, that 
the failure to isolate bacteria, particularly from the feces, may not be due to 
their absence but to the technical difficulties inherent in fecal isolations. Further, 
in those cases in which bacteria were found in the urine and not in the feces, the 
results may also be interpreted as indicating sources of gram-negative bacilli 
other than directly from the feces (catheterization, cystoscopies, as well as 
open procedures). 

In cases 23, 24, 25, 36, the correlation between the flora of the urine and 
feces is complete; strains of resistant bacteria found in the urine were formd in 
the feces. E. coli isolated in the feces of 24, 25, 33, and the Paracolobactrum 
organism in 37, were still susceptible to one of the chemotherapeutic agents 
and did not establish themselves in the urinary tract. 

It is believed that these results do permit the conclusion that there is a definite 
correlation between the urine and fecal flora and that the feces probably repre¬ 
sent a major source of resistant strains isolated from the urine after therapy. 

Clinical findings .—Noticeable clinical improvement was found in almost every 
case within a day or two after therapy was instituted. Even in the cases compli¬ 
cated by calculi, intubations, etc., dramatic symptomatic improvemenf was 
often observed. Fever, symptoms, leukoc 3 rte counts, and urine white cells were 
usually reduced before 48 hours. These improvements were obtained in the face 
of very obrdous resistant bacillurias. 

Except for one patient (case 27), who received several courses, no to-vicity 
ascribable to the use of this combined therapy was noted. This patient showed 
a transitory deafness and tinnitus, which may have been due to the strepto¬ 
mycin alone. 

DISCUSSION 


If the colon is the source of infection, as indicated in our study, then complete 
therapeutic success theoretically requires the permanent elimination of the 
fecal bacteria involved in complicated urinary tract infections. Since there Is 
little reason to believe that any therapeutic agent or combination of agents 
can permanently sterilize the intestinal tract, one should not expect that chemo¬ 
therapy alone would effect lasting cure in obstructive cases. This interpretation 
is quite consistent with the usual failure of any chemotherapeutic agents to 
eliminate bacteria permanently from compUcated urinary tract infections. 

It should follow, therefore, that in the presence of urinary tract infections the 
tempora^- elimination of bacteria in the colon should be reflected in their tem- 
por^^ disappearance from the urinary^ tract. This has been obsen^ed with 
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can pass the intact colon is found in a study of nephrectomized dogs, injected 
intraperitoneally with a dialyzing solution, in Avhich transmural escape of coli- 
fonn organisins occurred, unless sulfathalidine and oral streptomycin were 
given. 


A striking difference was observed in our study between E. coli and A. aer- 
ogenes strains in their susceptibilities and development of resistance. In the 
16 strains of E. coli isolated from the urine, none became resistant during therapy 
and all were successfully eliminated from the urine. In those cases in which the 
fecal flora was studied no strain of E. coli isolated during therapy was found to 
have become resistant to all three drugs in the feces. On the other hand, A. aer- 
ogenes frequently emerged in the urine and feces resistant to all three drugs. 
In another recent study,when streptomycin alone was given orally or intra¬ 
muscularly, the resistant fecal organisms recovered were most commonly E. 
coli. 

It is interesting that virtually all of these cases responded well clinically, at 
least temporarily. Although we have no data concerning this phenomenon, it 
is possible that the original flora was more toxic than the immediately suceed- 
ing flora. It has been shown*- that certain E. coli strains from peritoneal and 
urinary infections were more apt to cause toxic manifestations (mouse patho¬ 
genicity, hemolysis, skin necrosis) than E. coli strains from normal feces. This, 
of course, does not explain cases of clinical response where no change in flora 
took place. As long as the obstruction remained the possibility of reinfection 
with a toxic strain remained. 

Resistant strains generally appeared 2-3 days after the beginning of therapy, 
and the resistance was usually very great; at least 50-fold increase in streptomycin 
resistance (grmvth in at least 500 /i/m.].); at least 100-fold increase in sulfa¬ 
diazine resistance (growth in 1:1000 dilution). This high streptomycin resistance 
is very interesting in view of the low level of streptomycin in the feces expected 
after intramuscular administration.*^ Almost all of the gram-negative bacilli 
were initially susceptible to streptomycin and sulfadiazine and resistant to 
penicillin. 

It has been observed in urinary tract infections that changes in flora occur 
during therapy.^ We believe that the obvious interpretation is that susceptible 
bacteria are inhibited or destroyed and the resistant strains survive and multiply- 
We considered as an alternate possible interpretation of this phenomenon that 
an organism such as A. aerogenes which was often found following therapy 
might actually play a r61e in inhibiting the multiplication of those bacteria 
which had disappeared during therapy. However, in vitro tests showed no 
evidence of inhibition of these organisms by A. aerogenes. In addition to changes 
in flora we have noted that even in the few cases in which ostensibly there is no 
change in species, e.g., A. aerogenes constantly present in the urine (case 23), 


“ Schweinburg, H. B., Prank, F. A., Frank, E. D., Heimberg, F. and Fine, J.. Fro . 
Exper. Biol. & Med., 71: 150, 1949. _ _ 

" Hamburger, M. and Berman, J.:J. Clin. Investigation, 28: 1012,1949. 

“ Siostedt, S., quoted by Kaufmann, P.: J. Immunol., 67; 71,1947. t . Am J 

»lintel, k A.rPlippin, H. F., Nichols, A. C., Wiley, M. M. and Rhoads, J.: Am. J. 
M. Sc., 210 : 421,1945, 
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biochemical and serological studies revealed that a different strain of A. aer- 

ogenes had appeared. r • r 

Success in combined therapy has been reported m a number of mfectio^, 
but there have been only a limited number of studies concerned -with the in¬ 
hibition of the development of drug resistance. In brucellosis, for exainple, a 
combination of streptomycin and sulfadiasane has led to an inhibition of drug 
reastance.^^ Combined streptomycin and para-aminosalicylic acid have been 
effective against lil. tuberculosis in vitro« and in vi\V^ and have prevented 
development of streptomycin r^stance. The inhibition of the development of 
drug resistance has also been obsen'ed in tuberculosa with streptomycin and 
promin.^' ^ 

One may ask why resistant strains arise, in view of in rntro and in rdvo evi¬ 
dence that combined therapy can inhibit the development of resistance. The 
colon is unique in that there are a far greater number of bacterial indimduals 
fbnn are ever present in any iofection. It may therefore be posible that, follow¬ 
ing the elimination of the majority of susceptible strains from this enormous 
population, there may be present or there may emerge a few bacteria simul¬ 
taneously resistant to two or more drup," thus providing a potential source of 
resistant urinary organisms. 

It is felt, then, that in tow of the effectiveness of combined therapy in in¬ 
hibiting the development of resistance in -vitro,—and in livo as referred to 
above—^that the failure to inhibit the development of resistance in the present 
work should not be considered representative for the reasons that have been 
discussed. 

In the present study it was found that bacteria initially present as drug- 
sensitive strains in the urinary tract were generally eliminated during therapy 
and did not develop into resistant strains. Th^e results may be interpreted 
as indicating that combined therapy inhibited development of drug resistance. 
The finding of new strains of resistant bacteria during or after treatment ap¬ 
pears to represent, as we have indicated, a problem peculiar to urinar 5 * tract 
infections. It is felt, therefore, that although resistant strains do emerge during 
combined therapy, they do not originate as susceptible organisms in the urinarv 
tract, but that they can be traced to the immense intestinal flora, in which 
similar resistant strains have been foimd. 

Studies are now being carried out on fecal flora changes under streptomycin 
(and combined drup) in -vitro. 


EtTMiLART ASD C0>;Cl>Tj5I0XS 

The therapeutic effects of combined streptomycin, penicillin and sulfadiazine 
were studied in 37 cases of urinary tract infection. 

FoUowing therapy, sterile urine cultures were obtained in 16 cases 14 of 
which were uncomplicated urinary tract infections. ’ 

“ Dalton, H.; 'yatare, 1S2:227, l<xis 

CT D. S., He™. R. J. „d Bacoa, H. E.: J. Bart 6S- 

Sad';G.-. P™. S... Eapea. RM. i dW.', 
Gracssle, 0 . E., and PietrowsH, J. J.-. J. Bact.. 57 : 459 , 1949 . 
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Therapy was bacteriologically unsuccessful in 21 cases, 19 of which were 
characterized by some complication. In these 19 cases, bacteria resistant to 
all three drugs regularly emerged. 

A study of resistant strains in the urine and feces of 7 patients strongly indi¬ 
cated that many of the resistant strains in the urine had their origins in the 
fecal flora of the patient. 

Good clinical response was obtained in virtually all of the cases in spite of 
persistent bacillurias. 

Patients under therapy showed no evidence of toxicity due to the combined 
use of the three drugs. 

Efforts to remove the source of obstruction or complication must be made 
in order for combined therapy to be of any permanent value. 

Department of Bacteriology and Immunology, School of Medicine, University of 
Buffalo, 84 High St., Buffalo, N. Y. (L. J. K.) 

Department of Bacteriology, School of Medicine, Temple University, Broad and 
and Ontario, Philadelphia, Penna. {M. K.) 

851 Adelaide Drive, Pasadena, Calif. {H. H. Z.) 
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USE OF SUMP DRAINAGE FOLLOWING OPERATIVE PROCEDURES 

IN LOWER PELVIS 

C. J. ROBSON AND C. ABERHART 


From the Department 


of Urology, Sunnyhrook Hospital, Toronto, Ontario, and Dimsion o/ 
Urology, Toronto General Hospitol 


A frequent complication following urological operations in the true pelvis, 
such as retropubic prostatectomy and total cystectomy, has been a persistent 
suprapubic sinus. This, while not serious in most cases, has been distressing to 
both the patient and surgeon and has in many instances significantly lengthened 
the convalescent period. It is also our opinion that osteitis pubis may be caused 
by the occurrence of infection in an undrained collection of fluid in the retro¬ 
pubic space. This disabling condition, while not occurring in our series of retro¬ 
pubic prostatectomies has been reported in the literature with some frequency. 

A sinus forms in the wound, usually at the site from which the rubber drain 
was removed. This discharges a serosanguineous material which in some cases 
becomes purulent. This sinus persists for a period of 2 to 6 weeks, and in the 
case of a total cystectomy has lasted as long as 3 months. 

Sinuses that follow retropubic prostatectomy have repeatedly been proven 
to be true sinuses and not urinary fistulas as evidenced by the failure of orally 
administered methylene blue to appear on the dressings. 

Modifications in technique have been tried including the use of different 
types of rubber drains, oxycel in the retropubic space, having the patient spend 
some part of each hour lying on his face, etc. None of these has proved satis¬ 
factory in reducing the incidence of a persistent suprapubic sinus. It has been 
found that the type of static drain used had little, if any effect, nor did it seem 
to matter when the drain was removed. Oxycel seemed to aggravate the condi¬ 
tion and it has been discarded. 

It is believed that the primary cause of this condition is the anatomical fact 
that the lower or true pelvis, which includes the space of Retzius, lies at a lower 
level than the inferior end of the abdominal incision and, therefore, it is physi¬ 
cally impossible to drain this space adequately by the usual methods. In any 
pelvic operation there is an inevitable separation of tissue planes, and it is 
apparent, therefore, that there will be tissue reaction resulting in the formation 
of an inflammatory e-vudate. If this is of negligible amount it may be reabsorbed, 
but if of larger quantity it must escape and it does so by way of the suprapubic 
wound. It may remain sterile and frequently does so, but it is a rich culture 
medium and so is easily infected. 

As this complication was of sufficient frequency to definitely increase the 
morbidity following an otherwise entirely satisfactory surgical procedure, it 
was decided to attempt better drainage of the retropubic space by sucUon 
and the use of a sump drain. 


“'“'“S''*' Bigwi, 
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Sump^ drainage is a well known surgical procedure, whick does not need 
elaboration. Most of the commercial drains of this type are metal and their 
use in this position in close, if not actual, contact mth the pubis was felt to 
be hazardous. 

A simple, inexpensive sump drain w'as, therefore, devised and has proven to 
be very satisfactory (fig. 1, A). 

This drain consists of tw^o parts. The outer part is made from a hard rubber 
tube with an outside diameter of J to f inches. The lower end of this is rounded 
with scissors and two holes J inch in diameter are cut in the sides, approxi¬ 
mately f to 1 inch above this. The inner tube consists of a two eyed 16F red 




Fig. 1. A, construction of sump drain using 18F Robinson catheter and red rubber 
drainage tube. B, sump drain in space of Retzius. 


rubber catheter, which is slipped down inside the larger tube until the two 
lower ends coincide. This is the tube which is connected to the suction. 

The composite drain is then put down into the space through a stab woM 
if a transverse skin incision has been used, or through the lower end of a verti 
midline incision. In either case the drain should not come in contact with t 6 
pubis. It will be found that the hard rubber tubing, which usually has a cuive 
to it, will fit down into the space very readily if the concave side is placed im 
feriorly (fig. 1, B). We prefer the transverse skin incision with a separate sta 
wound for the sump. We believe that the incision heals better when the dram 
does not traverse it, and the stab wound itself heals very quickly. 
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On return to the ward the catheter is attached to the suction apparate. 
We have tried various means for applying suction, including central wall suction 
and Stedman pumps, and have come to the conclusion that the Wangensteen 
suction is superior to any other. It would seem that this type of drain functions 
best when connected with suction which is not too strong. Accordingly, the 
Wangensteen is not allowed to run faster than 100-150 drops per minute. 

Following retropubic prostatectomy we have been amazed at the amount of 
drainage which has resulted. Frequently 200 to 300 cc have been removed in 
the first 24 hours, and as much as 400 cc in the first 2 days. This has occurred 
despite the fact that the operative site was “dry” on closure, as evidenced by 
lack of bleeding and a “watertight” prostatic capsule proven by filling the 
bladder with irrigating solution. 

This procedure has also been veiy satisfactorj' following total cjwtectomy. 
In these cases the amoimt of drainage is larger and persists for a longer period 
of time due to the large raw area resulting after removal of the bladder. 

The sump catheter is not irrigated for the simple reason that with continuous 
suction it is not necessarjL The drain will function without irrigation for as 
long as it is needed, and by eliminating irrigation we also eliminate a possible 
means of infection. 

The entire drain is removed following the first 12 hour period after drainage 
has stopped. This usually occurs in 48 to 72 hours in the prostatectomy cases, 
and in 7 to 10 days following cystectomy. The edges of the stab wound are then 
approximated by an adhesive bridge. 

SUMiLVRT 

One of the most frequent complications following retropubic prostatectomy 
and total cystectomy in this center is a draining suprapubic sinus which, al¬ 
though not serious, has added to the patient’s convalescent period. 

The use of various tjqjes of tube drains has not been satisfactory in correcting 
this due to the anatomical fact that the space to be drained is at a lower level 
than the free end of the drain. 

A simple, inexpensive tjqie of sump drain is described which has proven to 
be satisfactoiy when used with Wangensteen suction apparatus. 

Medical Arts Bldg., Toronto 6, Canada 
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NITEOFURAZONE IN TREATMENT OF URETHRO-TRIGONITIS 

T. H. SWEETSER, Jb. and C. H. HARRISON, Jb. 

From the Department of Urology, John Gaston Hospital, University of Tenn. 

College of Medicine, Memphis, Tenn. 

In recent years the use of the antibacterial agent nitrofurazone N.N.R.: 
5-nitrO'2-furaldehyde semicarbazone (furacin R) has met with success in many 
fields of medicine.^ The first clinical results were reported in 1945 by Snyder et 
al.^ who employed furacin soluble dressing in the treatment of infected war 
wounds. Since that time many investigations have proven the effectiveness of 
this drug in the treatment of local infections, but there has been no published 
report of its use in urinary tract infections. With the development of furacin 
solution N.N.R., urological application of the drug became possible, and an in¬ 
vestigation was begun of its use in the treatment of urethro-trigonitis in women. 

METHOD 

A total of 63 patients with symptoms of urethro-trigonitis were treated in the 
out-patient clinic of the University of Teimessee College of Medicine. Forty- 
three of these patients received furacin therapy, consisting of the instillation of 
50 cc of a 1:6 dilution of full strength furacin solution* with sterile, isotonic 
saline solution into the bladder following catheterization. The patients were in¬ 
structed to retain the solution for at least 30 minutes before voiding. This pro¬ 
cedure was repeated at each of 3 clinic visits over a period of 8 days. 

Twenty other patients received instillations of 10 cc of 5 per cent strong silver 
protein solution in sterile water using a 24F Walther female metal catheter. The 
treatment schedule was identical -with that of the first group. 


LABORATOKY RESULTS 


Bacterial cultures of the urine were made in 20 cases before and after treat¬ 
ment with furacin. In 8 of these, the initial cultures were negative. The sensitivity 
of the infecting organisms to furacin in the remaining 12 cases was then deter¬ 
mined in vitro, using serial dilutions of full strength furacin solution in nutrient 
broth. The highest dilutions permitting no macroscopic turbidity at the end o 
24 hours are shown in table 1. 

The time required for furacin to kill bacteria was then determined. The only 
previously reported investigation of this aspect is by Cramer® who found that 
furacin was bactericidal, rather than merely bacteriostatic, to Micrococcus 
(Staphlococcus) pyogenes var. aureus within 24 hours. He was using minima 


* Daily, L. E.: The nitrofurans. New York State J. Med., 48: 1386, 1948. 

* Snyder, M. L., Kiehn, C. L. and Chrietopherson, J. W.: Effectiveness of a nitromra 

in the treatment of infected wounds. Mil. Surg., 97: 380 1945. Inc., 

* The furacin solution used in this study was provided by Eaton i/aboratones, 

° Cramer, D. L.: The mode of action of nitrofuran compounds. II. 
chemical methods to the study of action against Staphylococcus aureus. J. Eact., oa. > 
1947. 
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antibacterial concentrations of furacin, such as 1:200.000. However, furacin 
solution contains nitrofurazone 1:500 and 1:6 cliriical dilution of furacin solu¬ 
tion used in this study contains 1:2,000. It was believed that tbe concentrations 
of nitrofurazone used clinicaUy might be more rapidly bactericidal than those 

reported by Cramer.® _ _ _ . i - 

E. coli was used as the test organism. Serial dilutions of furacin solution in 
nutrient broth were made, ranging from furacin solution 1:2 in broth, to 1:512. 
These serial dilutions were inoculated with one loopful of a 24 hour culture of 
E. coli in broth. 


Tabub 1. Sensiliviiy of hacieria to diluted furacin solution N.N.B. 


OEGAjnSit 

no. CASES 

MIKiMtm BACTERroSTATiC 

1 CONCENTRATION OP PUltAClN 
SOLUTION AT 24 HOURS* 


1 

6 

1:128 


3 

1:128 


1 

1:16 

Micrococcus (Staphylococcus) pyogenes var. 

3 

1:128 


1 

1:16 

Rf.rfiptnr.nr.riiR pyngpnp.s ^anheraolvtic^. 

2 

l:512t 

No inhibition 

Baetp-rnidps (iindiiUformis . ... 

1 




* Since furacin solution oontaina 0.2% nitrofurazone, the minimum bacteriostatic 
concentration of nitrofuracone may be obtained by multiplying these dilutions by 500, 
i.e., furacin solution 1:128 = nitrofurazone 1:64,000. 
t Maximum dilution used. 


Table 2. Bactericidal rate of furacin solution dilutions on E. coli 


TDCS or COKIXCI 


10 minutes 
30 minutes 
24 hours 


PCLtmON* 

1:2 

3:4 

1:8 

1:16 

l:m 

1:S12 

- 

_ 

+ 

+ 

+ 

+ 


— 

— 

— 

+ 

+ 


complete inhibition at all dilutions 



4- = growth, — = no growth, on subculturing for 24 hours. 

Multiplication by 500 gives the concentration of nitrofurazone, i.e., 1:2 = 1:1,000 


After 10 minutes, 30 imnutes and 24 hours of incubations, subcultures of these 

inoculated furacin solution dilutions were made, by removing 0.1 cc and adding* 

It to tubes of sterile broth. These were incubated for 24 hours, and at the end of 

this tunc the tubes were examined for turbidity. The results, as given in table 2 

mdicate that a dilution of furacm solution 1:4 is bactericidal for E. coli within 

10 mnutes and a dilution of 1:16 is bactericidal within 30 minutes 

These remits indicate that the 1:6 dilution of furacin solution used clinically 

In 30 imnutes, may be expected to be antibacterial 

to those susceptible organisms which it contacts. dmioactenai 

Previous in vitro studies on an extensive series of organisms have shown that 
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the majority of gram-positive and gram-negative bacteria are sensitive to fura- 
cin.'*- 6 Pseudomonas aeruginosa is usually less sensitive than other organisms 
commonly found in urinary tract infections. It is of interest that one patient of 
this series was infected by Bacteroides funduliformis which was the only organ¬ 
ism whose growth in vitro was uninhibited by full strength furacin solution 
diluted 1:2 with nutrient broth. 


CLINICAL RESULTS 

The cases of urethro-trigonitis were divided into two groups (table 3). Group 
1 includes all patients in whom the duration of symptoms was less than one 
month and who had received no previous therapy. Group 2 includes those who 
had received previous treatment or whose symptoms had been present for longer 
than one month. 

The majority of the cases included in group 1 obtained marked relief of their 
S3mptoms, such as dysuria, frequency and urgency, within 48 hours following 
the first instillation of furacin. The relief following strong silver protein instilla¬ 
tion in the group 1 cases was slightly delayed in comparison, but the end results 
were equally good. None of the patients treated with furacin has had a recur- 


Table 3. Therapeutic results 




caoop j 



caoDP II 

THEEAPY 

Cases ' 

1 

Became , 
Asympto- i 
malic ! 

Failures 

Cases 

Became 

Asympto¬ 

matic 

Failures 

Furacin solution. 

15 

15 

0 

28 

22 

■■ 

Strong silver protein solution. 

2 

2 

0 

18 

5 



♦ 


rence of symptoms during the 1 to 9 month follow up period. Some of the chronic 
cases in group 2 obtained prolonged relief from symptoms for the first time m 
years. 

During the early part of this investigation, a 1:4 dilution of furacin solution 
in isotonic saline was used. Two patients complained of moderately severe dys¬ 
uria following the instillation of this strength solution. Since that time the 1.6 
dilution of the furacin solution has been employed, and only 3 patients have 
complained of mild dysuria follo^ving the initial instillation. 

One patient complained of increased dysuria following the instillation of strong 
silver protein solution, and in one case of interstitial cystitis, not included in thw 
series, cystoscopic examination revealed argyrosis of the entire vesical and tn 
gonal mucosa. This patient had been treated with strong silver protein solution 


instillations by a private physician for a period of thirteen years. 

On further examination of the 6 patients who did not respond to furacin ther¬ 
apy, 2 were found to have posterior urethral polyps, 2 had persistent upper 
iirinaiy tract infections, 1 patient failed to complete the prescribed course o 

<Dodd, M. C. and Stillman, W. B.: The in vitro bacteriostatic action of some simple 

Furan derivatives. J. Pharmacol. & Exper. Therap., 82: 11, 1944. . Srpsaine in 

* Shipley, E. R. and Dodd, M. C.; Clinical observations on furaein soluble dressi g 
the treatment of surface infeetions, Surg., Gynec. & Obst., 84: 366, 1947. 
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therapy after partial relief had been obtained, and 1 required partial resection 
of a large atonic bladder before relief of symptoms became evident. 

Routine urinalyses taken after the completion of therapy revealed no evi¬ 
dence of mucosal irritation due to furacin. This corresponds ndth the observa¬ 
tions of Orcutt,® vrho found that furacin solution, full strength, could be i^illed 
into the bladders of normal rabbits 3 times daily for 14 dej’^s nitbout noticeable 
local effects as determined by macroscopic examination of the bladder mucosa. 

Among the patients successfully treated with furacin, none required more than 
three instillations. The 6 patients who did not respond to furacin therapy were 
limited to 3 treatments because of the possibility of sensitization, which has been 
reported when furacin is used for prolonged periods in dermatologic therapy.^ 
We observed no sjunptoms of sensitization in any of our cases. 

CONCLUSIONS 

Furacin solution appears to be a valuable adjunct in the treatment of urethro- 
trigonitis in women. In vitro studies have shov.-n it to be rapidly antibacterial 
in dilutions which cause no irritation or damage to the urinary tract. In this 
series it brought marked relief to many cases which had proved resistant to pre¬ 
vious consen^ative therapy. While the series studied is not large, it is hoped that 
the results obtained will encourage further investigation of this drug in the 
treatment of lower urinary tract infections. 

smoiART 

Forty-three cases of urethro-trigonitis in women were treated bj’’ instillations 
of diluted furacin solution N.N.R. into the bladder. Relief of sjnnptoms was ob¬ 
tained in all acute cases, and in the majority of chronic cases. These results were 
superior to a comparable series of cases treated with urethral dilatations and 
strong silver protein solution instillations. 

Bacteriological studies disclosed that furacin is bacteriostatic to most organ¬ 
isms which commonly cause urinarj^ tract infections, and rapidly bactericidal to 
the test bacterium: E. coli. 


We express our thanks to Miss Frances Guthrie of the Department of Bac¬ 
teriology" of the John Gaston Hospital for her valuable help in the bacteriological 
studies. 


• Orcutt, J. A." Unpublished results, 
’ Downing, J. F. and Brecker, F, W.; 
ogy. New Eng. J. Med., 239: 862, 1948. 


Further 


studies in the use of furacin 


in dennatol- 
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the majority of gram-positive and gram-negative bacteria are sensitive to fura- 
cin.^' ® Pseudomonas aeruginosa is usually less sensitive than other organisms 
commonly found in urinary tract infections. It is of interest that one patient of 
this series was infected by Bacteroides funduliformis which was the only organ¬ 
ism whose growth in vitro was uninhibited by full strength furacin solution 
diluted 1:2 with nutrient broth. 


CLINICAL RESULTS 


The cases of urethro-trigonitis were divided into two groups (table 3). Group 
1 includes all patients in whom the duration of symptoms was less than one 
month and who had received no previous therapy. Group 2 includes those who 
had received previous treatment or whose symptoms had been present for longer 
than one month. 

The majority of the cases included in group 1 obtained marked relief of their 
symptoms, such as dysuria, frequency and urgency, within 48 hours foUowing 
the first instillation of furacin. The relief following strong silver protein instilla¬ 
tion in the group 1 cases was slightly delayed in comparison, but the end results 
were equally good. None of the patients treated with furacin has had a recur- 


Table 3. Therapeutic results 



' CHOOP I , 

OEOOP II 

THEBApy 

1 

Cases 

Became 

Asympto¬ 

matic 

-“1 

Failures 

Cases 

Became 

Asympto¬ 

matic 

Failates 


15 

15 

0 

28 j 

22 

6 

Strong silver protein solution. 

2 

2 

0 

18 1 

1 5 

13 


rence of symptoms during the 1 to 9 month follow up period. Some of the chronic 
cases in group 2 obtained prolonged relief from symptoms for the first tune in 

During the early part of this investigation, a 1:4 dilution of furacin 
in isotonic saline was used. Two patients complained of moderately severe y 
uria following the instillation of this strength solution. Since that time the . 
dilution of the furacin solution has been employed, and only 3 patien s a 
complained of mild dysuria following the initial instillation. 

One patient complained of increased dysuria following the instillation 
» silver protein solution, and in one case of interstitial cystitis, not . 

series, cystoscopic examination revealed argyrosis of the entire v^ica 
gonal mucosa. This patient had been treated with strong silver protein solution 
instillations by a private physician for a period of thirteen years. 

On further examination of the 6 patients who did not respond to furaci 
apy, 2 wera found to have posterior urethral polyps 2 had 
urinary tract infections, 1 patient failed to complete the prescribed 

^Dodd, M. C. and Stillman W. B.: The m vitro bacteriortatic action of some simp 

the treatment of surface infections, Surg., Gynec. & Obst., 84: 366,1947. 
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tberapy after partial relief had been obtained, and 1 required partial resection 
of a large atonic bladder before relief of symptoms became evident. 

Routine urinalyses taken after the completion of therapy revealed no evi¬ 
dence of mucosal irritation due to furacin. This corresponds with the observa¬ 
tions of Orcutt,® who found that furacin solution, full strength, could be instilled 
into the bladders of normal rabbits 3 times daily for 14 days without noticeable 
local effects as determined by macroscopic examination of the bladder mucosa. 

Among the patients successfully treated with furacin, none required more than 
three instillations. The 6 patients who did not respond to furacin therapy were 
limited to 3 treatments because of the possibility of sensitization, which has been 
reported when furacin is used for prolonged periods in dermatologic therapy.^ 
We observed no symptoms of sensitization in any of our cases. 

CONCLUSIONS 

Furacin solution appears to be a valuable adjunct in the treatment of urethro- 
trigonitis in women. In vitro studies have shown it to be rapidly antibacterial 
in dilutions which cause no irritation or damage to the urinary tract. In this 
series it brought marked relief to many cases which had proved resistant to pre¬ 
vious conservative therapy. While the series studied is not large, it is hoped that 
the results obtained will encourage further investigation of this drug in the 
treatment of lower urinary tract infections. 

SUMIURY 

Forty-three cases of urethro-trigonitis in women were treated by instillations 
of diluted furacin .solution N.N.R. into the bladder. Relief of symptoms was ob¬ 
tained in all acute cases, and in the majority of chronic cases. These results were 
superior to a comparable series of cases treated with urethral dilatations and 
strong silver protein solution instillations. 

Bacteriological studies disclosed that furacin is bacteriostatic to most organ¬ 
isms which commonly cause urinaiy tract infections, and rapidly bactericidal to 
the test bacterium: E. coli. 


We express our thanks to Miss Frances Guthrie of the Department of Bac¬ 
teriology of the John Gaston Hospital for her valuable help in the bacteriological 


* Orcutt, J. A.: Unpublished results. 

ogy. New Fn’gf’jfivfe'd, in the use of furacin in dermatol- 
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A NOTE ON THE INACTIVATION BY HEAT OF ACID 
GLYCEROPHOSPHATASE IN ALKALINE SOLUTION 

HELEN QUINCY WOODAED 
From the Memorial Hospital Center, New York, N. F. 

In 1946 Herbert reported that, when phenyl phosphate was used as a substrate, 
the acid phosphatase of the serum of patients with metastasizing carcinoma of 
the prostate could be inactivated by heating the serum for 1 hour at 37 C prior 
to adding it to the substrate. She pointed out that the effect was due to the alka¬ 
line pH of the serum, and that the acid phosphatase of extracts of prostatic 
tissue could also be inactivated by heating at 37 C at pH 7.4 but not at pH 4.8. 
As the behavior of phosphatases in different substrates varies considerably, I 
decided to determine whether the activity of acid phosphatases with respect to 
sodium beta glycerophosphate was similarly affected by heating m alkaline 
solution, and, if so, whether the sensitivity to heat was great enough to constitute 
a source of error at room temperature in summer. 

The acid phosphatase activities of serum or of extrcts of tissue were deter¬ 
mined by the method previously described, sodium beta glycerophosphate being 
used as substrate. Specimens of serum or tissue extract were placed in water 
baths at various temperatures for 10 to 60 minutes, control portions being held 
in an ice bath. At the end of the period of heating the heated specimens were 
chilled in the ice bath. They and the controls were then added to warmed sub¬ 
strate, and the phosphatase activities at pH 4.7 to 5.2 were determined in the 
usual way. 

The results of experiments with serum are summarized in table 1. For con¬ 
venience in obtaining sufficient serum for a large experiment several specimens 
from men know to have elevated acid phosphatase readings or from females 
were pooled, and the pools kept in the ice box for var 3 dng periods, usually 24 
to 48 hours, but sometimes longer. The initial acid phosphatase readings of the 
male serum pools ranged from 2.7 to 13.7 units/100 cc, and those of the female 
serum pools from 0,2 to 0.4 units/100 cc. Normal values for serum acid phos¬ 
phatase as found in this laboratory are from 0 to 0.9 units per 100 cc. It is evident 
that the acid glycerophosphatase activity of the serum from patients with 
metastasizing carcinoma of the prostate w’as almost completely abolished by 
heating for 1 hour at 37 C. The effect of heat was appreciable in 30 minutes at 
temperatures as low as 28 C, and became serious at 30 C. The acid phosphatase 
activity of female serum was also diminished by heating, although the indi 
activity was so low that the changes were not of quantitative significance. Tw 
pH of serum increases rapidly on standing, refrigerated specimens reaching p _ 
8.0 to 8.5 in the first 24 hours, and changing slowly thereafter. Hence four spec^ 
mens of serum from patients with metastasizing carcinoma of the prostate an 
acid phosphatase readings of 1.8 to 22.0 units/100 cc were tested for heat sensi¬ 
tivity within 2 hours after the blood was drawn. As is shown in table 1, the hea 
sensitivity, although less than in preserved serum, is still marked. 
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that of extract of normal rat liver, was tested and found to be inactivated by 
heating to 37C in alkaline solution. The heat sensitivity of acid phosphatases 
over a considerable pH range was tested by bringing portions of two extracts of 
normal rat liver, one extract of normal human prostatic tissue, and one extract 
of a human prostate which had undergone benign hypertrophy to various pH 
values by the addition of small amounts of hydrochloric acid or sodium hydroxide, 
and then heating at 37C for 60 minutes. The extracts were also tested at their 
natural pH of 6.5 to 7.0. Control portions at the same pH were held in an ice 
bath. The phosphatase activities were then determined at pH 4.7 to 5.2. In 
figure 1 the per cent of phosphatase activity remaining after heating is shown 
plotted against the pH at which the extracts were heated. It is seen that the acid 
glycerophosphatases of human prostate and of rat liver are only slightly inacti¬ 
vated by heating at pH values between 5.0 and 7.5, but become very thermolabile 
in more alkaline solutions. Extracts of prostatic tissue mixed with female serum 
did not differ conspicuously in heat sensitivity from prostatic extract alone at 
the same pH. 

The results of other experiments indicated that the acid phosphatase activity 
of extracts of prostatic tissue was not affected by holding for 3 weeks in the ice 
box at pH values between 8.0 and 8.8, and that the thermolability of such extracts 
was lost immediately when they were acidified. 


SUMMARY 

The acid glycerophosphatases of the serum of human females, of males with 
metastasizing carcinoma of the prostate, and of extracts of human prostatic 
tissue and of rat liver tissue are nearly or quite completely inactivated by 
heating for one hour at 37C at a pH of 8.0 or above. Significant inactivation of 
the acid phosphatase in the serum of patients with metastasizing carcinoma of 
the prostate may take place in 30 minutes at 28C, and may lead to serious 
errors in determinations made in warm weather. 
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SCIENTIFIC PROGRAFI, ANNUAL MEETING, AIID-ATLANTIC 
SECTION, AMERICAN UROLOGICAL ASSOCIATION 

Ciamberlam Hotel, Old Point Comfort, Va., April 12 to 14, 1951 

THTJESDAT, APSIIi 12 

Pediatric Uroeogt: Diagnostic and Operative Problems, Sejmour W. Rubin and 
John A. Askin (by invitation), Baltimore, Md. Discussion, David M. Davis, Philadel¬ 
phia, Pa. „ .r T., 

Treatment of Carcinoma of the Male Drethra bt Radical Infraphbic Removal, 
EdwardD. Holfelner (by invitation),Charles A. W. Uhle, Pluladelphia, Pa. Discussion, 
Charles H. deT. Shivers, Atlantic City, N. J. 

TmrucATioN of the Ureter and Renal Pelvis, Richard D. Gill, Wheeling, W. Va. Dis¬ 
cussion, Ralph R. Landes, Danville, Va.. 

RetroI'ER iTONEAL Dissection in Testicular Tumors: The Nagamatsu Technique, 
Brice S. Vallett, Wilmington, Del. Discussion, Lloyd G. Lewis, Washington, D. G. 

Carcinoma of the Prostate in Young Adults: Report of Two Cases, Col. James C. 
Kimbrough and Captain Evan L. Lewis (by invitation), Washington, D. C. Discussion, 
Edward W. Campbell, Philadelphia, Pa. 

Ureteral Management Following Removal of the Bladder and Lower Botvbl fob 
Carctnoma, Low-rain E. McCrea, Philadelphia, Pa. Discussion, Captain Harold J. 
Cokely, U. S. K. Hospital, Bethesda, Md. 


FRIDAY, APRIL 13 


Management OF Trauma TO the Urethra, S.W.Mulholland, Philadelphia, Pa. and Harry 
M. Madonna (by invitation) Philadelphia, Pa. Discussion, R. Carl Bunts, Richmond, 
Va. 

Experimental and Clinical Application of the Artificial Kidney, Albert E. Gold¬ 
stein and (by invitation) M. Golden, M. Ruben, H. Silverstein, Baltimore, Md. 

Acute Anuria. Remarks on the Nature of the Renal Lesion and the Use of the 
Peritoneum for Dialysis, Robert A. Kelley (by invitation), Charlottesville, Va. 
Discussion of these two papers to be opened by Charles P. Howze, Washington, D.G. 
and Leon Herman, Philadelphia, Pa. 

Epispadias with Incontinence, Hugh Warren, Charlottesville, Va. Discussion, Walter 
W. Baker, Philadelphia, Pa. 

A Concept Concerning Treatment of Exstrophy of the Buidder, William H. Boyce 
(by invitation), and Samuel A. Vest, Charlottesville, Va. 

Exstrophy of the Bladder. Surgical Tre-atment by Extr.apehitoneal Transplanta¬ 
tion of the Divided Tbigo.ne INTO the Rectum, Willard E. Goodwin, Baltimore, Md. 
and Perry B. Hudson (by invitation). New York. Discussion of these two papers to be 
opened by Austin I. Dodson, Richmond, Va. and John A. C. Colston, Baltimore, Md. 


SATURDAY, APRIL 14 

Presidential Address: Carcinoma of the Ureter, Albert A. Creecy, Newport News 
Va. * 

Guest Steakek: The Fused Kidney: Surgical Exposure and Management, Robert 
Boyd Mclver, M.D., Jacksonville, Florida 

Hydatid Disease op the Kidney: Report of a Case, William Baurys, Sayre, Pa Dis¬ 
cussion, John H. Hoskins, Lynchburg, Va. J , a. uis 

SUSCEPTIBILITT OF PlEUROPNEUMONIA-LIKE ORGANISMS TO STREFIOMTaN AND TeRRA- 

PhU ■'ri in'^tation) Paul F. Smith and Harry E Morton 

Philadelphia, Pa. Discussion, Austin Wood, Baltimore, Md. ^ ' lorton, 

691 



692 SCIENTIFIC PROGRAM, ANNUAE MEETING, MID-ATLANTIC SECTION 


Pbogress in the Suphapubic Method of Pbostatectomt, Joseph C. Birdsall, G. 0. 
Poore and (by invitation) H. M. Burros and D. Liang, Philadelphia, Pa. Discussion, 
W. H. Toulson, Baltimore, Md. 

Symptoms op Upper Urinary Tract Disease Simulating Herniated Intervertebsal 
Disc, Maxwell Malament and R. Carl Bunts, Martinsburg, W. Va. Discussion, Herbert 
D. Wolff, Jr., Alexandria, Va. 

Aortography and Arteriography by Percutaneous Catheterization of the Femoral 
Artery in the Diagnosis of Renal Diseases, B. S. Abeshouse and I. Scherlis (by 
invitation), Baltimore, Md. Discussion, William P. Herbst, Washington, D. C. 

Scrotal Ureter, Hugh J. Jewett, Baltimore, Md., and A. Page Harris (by invitation), 
Baltimore, Md. Discussion, Grattan G. Irwin, Charleston, W. Va. 


MEETING OF NEW YORK SOCIETY 
AMERICAN UROLOGICAL ASSOCIATION 
April 15, 1951 

Yale Club, New York, N. Y. 

8:30 p.M. Paper of the Evening: 

Dr. Ormond S. Culp, Mayo Clinic, Rochester, Minn. 
The Prevention of Pulmonary Emboli 


MEETING OF NEW ENGLAND SECTION 
AMERICAN UROLOGICAL ASSOCIATION 
April 12, 1951 
New Haven, Conn. 


Afternoon program at New Haven Hospital. . , Npw York 

Evening program at Hotel Taft. The speaker will be Dr. Archie . ean Qgjjito- 
City. The title of ,his address will be “Surgical Treatment of Tumors o 
Urinary Organs.” 
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ROBERT A. MOORE 


From the Department of Pathology, Washington Univerfty School of Jledicine St. Louis, Mo. 
and the Armed Forces Institute of Pathology, TT ashington, D. C. 


It is appropriate that the American Urological Association sponsor the Ramon 
Guiteras lecture at a time n-hen international ^nen-point bids fair to be the 
very basis of continuance of oxu' free democratic yorld, and in this capitol city 
of Washington. Dr. Guiteras, after graduation from medical schools, studied 
for 2 years in the medical centers of Europe. Each year throughout his life he 
traveled to some countiy in order to learn more of the life, customs, and ideals 
of other peoples. Guiteras, bearing a Spanish name, but born in Rhode Island, 
was a true internationalist. It is a privilege and an honor to give the lectiu'e 
established in memorj’ of one of the founders of this association. 

The storj' which I wish to tell you today began in 1862, when Surgeon Gen¬ 
eral W. A. Hammond established the Army Aledical IMuseum as a central re- 
positorj' for anatomic and pathologic material from the personnel of the Army. 
Under various Surgeons General, various curators, and various regulations a 
considerable volume of material was accessioned during the following sixty 
years. 

After World War I, under the able leadership of George R. Callender, now a 
rethed Brigadier General, new regulations were approved, and the objectives 
of the IMuseum were reoriented in the direction of research rather than that of 
simple accumulation of specimens for cataloging and displa}-. However, the high 
ideals in this field suffered the same fate that other ideals did in the 1920’s and 
1930’s. 


With the enactment of the original draft law in 1940 and our subsequent 
entr}' into 11 orld H'ar II as a combatant, the number of specimens received 
increased in geometric ratio to time. It was apparent that within a few years 
there would be a collection of pathologic specimens unequaled any other place 
in the world. The then director James E. Ash, now a retired Colonel, and his 
deputy Balduin Luck^, now the professor of pathologj’ at the University of 
Pennsylvania, determined on a policy of organization and viewpoint which 
would not only handle the routine of the day, but make possible extensive 
research activities. One step to effectuate this program was a change in name 
from Army Medical :Museum to Army Institute of Pathology. 

It was my good fortune in 1942 to be asked by Col. AslTand Col. Luckd to 
undertake a comprehensive study of testicular tumors. This was initiated in 
collaboration with Xathan B. Friedman, then a Major stationed at the Institute 
and now director of laboratories at the Cedars of Lebanon Hospital in Los 
Angefe. During the past Uvo years through the courtesy of the present director. 
Brig. Gen. Ra\mond 0. Dart, and in cooperation with the Xational Research 

American Urological Association. 

Mork siipportc-1 in part by Veterans .^ministration. 
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Peogress in the Suprapubic Method of Prostatectomy, Joseph C. Birdsall, G. C. 
Poore and (by invitation) H. M. Burros and D. Liang, Philadelphia, Pa. Discussion, 
W. H. Toulson, Baltimore, Md. 

Symptoms of Upper Urinary Tract Disease Simulating Herniated Intebyebtebbai/ 
Disc, Maxv'ell Malament and R. Carl Bunts, Martinsburg, W. Va. Discussion, Herbert 
D. Wolff, Jr., Alexandria, Va. 

Aortography and Arteriography by Percutaneous Catheterization of tece Femobal 
Artery in the Diagnosis of Renal Diseases, B. S. Abeshouse and I. Scherlis {by 
invitation), Baltimore, Md. Discussion, William P. Herbst, Washington, D. C. 

ScEOTAL Ureter, Hugh J. Jewett, Baltimore, Md., and A. Page Harris (by invitation), 
Baltimore, Md. Discussion, Grattan G. Irwin, Charleston, W. Va. 


MEETING OF NEW YORK SOCIETY 
AMERICAN UROLOGICAL ASSOCIATION 
April 15, 1951 

Yale Club, New York, N. Y. 

8:30 p.M. Paper of the Evening: 

Dr. Onnond S. Culp, Mayo Clinic, Rochester, Mum. 
The Prevention of Pulmonary Emboli 


MEETING OF NEW ENGLAND SECTION 
AMERICAN UROLOGICAL ASSOCIATION 
April 12,1951 
New Haven, Conn. 


Afternoon program at New Haven Hospital. . . • t rvaon nf New York 

Evening program at Hotel Taft. The speaker will be Dr. Arc le . Genito- 

City. The title of ,his address will be “Surgical Treatment of Tumors of the Gem 


Urinary Organs." 



The Joxtrxai- of TTf.ologt 
Vol- fo, Xo. 5, May 1P51 
^ -S-A. 


TEEATOID TU^MORS OF TESTIS 


EGBERT A. MOOEE 


From ihc Depart,ncnl of Pathology, Washington Unirersity School of Medicine St. Louis, Mo. 
and the Armed Forces Institute ol Pathology, n ashtngton, D. C. 


It is appropriate that the American Urological Association sponsor the Ramon 
Guiteras lecture at a time when international mewpoint bids fair to be the 
verj- basis of continuance of om free democratic world, and in this capitol city 
of Washington, Dr. Guiteras, after graduation from medical schools, studied 
for 2 years" in the medical centers of Europe. Each year throughout his life he 
traveled to some cotmtrj- in order to learn more of the life, customs, and ideals 
of other peoples. Guiteras, bearing a Spanish name, but born in Rhode Island, 
was a true internationalist. It is a privilege and an honor to give the lecture 
established in memory of one of the founders of this association. 

The story which I tsdsh to tell you today began in 1S62, when Surgeon Gen¬ 
eral W. A Hammond established the Army Medical ^Museum as a central re¬ 
pository- for anatomic and pathologic material from the pei-sonnel of the Army. 
Under various Surgeons General, various curators, and various i-egirlations a 
considerable volume of material was acce^ioned during the following sixty 


years. 

After World War I. imder the able leadership of George R. Callender, now a 
retired Brigadier General, new regulations were approved, and the objectives 
of the Museum were reoriented in the diisction of research rather than that of 
simple accumulation of specimens for cataloging and display. However, the high 
ideals in this field suffered the same fate that other ideals did in the 1920's and 
1930’s. 


With the enactment of the original draft law in 1940 and oiu- subsequent 
entry into World War II as a combatant, the nirmber of specimens received 
increased in geometric ratio to time. It was app.arent that within a few years 
there would be a collection of pathologic specimens imequaled any other place 
in the world. The then director James E. Asli, now a retired Colonel, and his 
deputy Balduin Lucke. now the professor of pathology at the University of 
Pennsy K ania, determined on a policy of oiganization and viewpoint which 
would not only handle the routine of the day, but make possible axtensive 
research activities. One step to effectuate this program was a change in name 
from Army Medical Museum to .Army Institute of Pathology. 

It was my good fortune in 1942 to be asked by Col. .Asirand Col. Lucke to 
undertake a comprehensive study of testicular tumors. Tliis was initiated in 
collaboration with Xathan B. Friedman, then a iMajor stationed at the Institute 
.and now director of laboratories at the Cedars of Lebanon Hospital in Los 
.Angeles During the p.^-t Gvo years through the courtesy of the present director. 
Bng. Gen. Raymond 0. Dart, and in cooperation with the Xation.al Research 

WaThfnSon^D^c!! M?v rrologic.al -Association. 

Work supported in part by Veterans .-tdrainistration. 
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Council and the Veterans Administration, Dr. Frank Divon, an assistant pro¬ 
fessor of pathology at Washington University, has revieived all the pathologic 
mateiial and carried out a follow-up stud}'^ to evaluate prognosis in terms of 
many factors. 

There aio two t 3 ''pes of discussion I could present: a general reineiv of the 
present knowledge of testicular' tumor's, or a consideration of a few topics with 
which I have had per’sonal e.vperience. I have assumed that 3 '^ou wish me to 
follow the latter course. At this point I desire to extend m 3 '’ apologies to the 
man 3 ^ in^'estigators who ha^•e made notable contributions to the subject for not 
mentioning their work. Little that I shall say is trul 3 ' original. Scientific knowl¬ 
edge is built brick upon brick and onl 3 '’ rar'el 3 ’^ does someone strike out into a 
completety new field or concept. 

GENER.\L lA'CrDENCE OF INTRASCR0T.4L TUJrORS 

On December 31, 1947, there were 1106 intr'ascrotal tumors on file at the 
Institute, which came from Arm 3 '^ personnel, a series far larger than has been 
available previousl 3 " for investigation. Dr. Dixon’s studies and any statements 
I make toda}' are based on this group of tumors. All of our studies are not 
completed and some statistical anal 3 '’ses rvill be based on onl 3 '’ a part of the 
series; but in ever 3 '’ instance a consecutive part beginning with the first tumor. 

It should be emphasized that the incidence of testicular tumors is no higher 
in personnel of the Arm 5 ^ than in the civilian populations. There are three 
reasons wh}'’ so man 3 ’' tumors have been collected at the Institute; first, the 
peak age incidence of testicular tumors is 18 to 40; second, from 1941 to 1946 a 
significant fraction of men of this age were in the United States Army; and third, 
there rvas and is an Army regulation rvhich requires forwarding of all pertinent 
pathologic specimens to the Institute from every Arm 3 ' installation. 

Interest in testicular tumors, both theoreticalb’^ and practicall 3 '’, is focused on 
the group known as teratoid tumors. Inasmuch as the specimens at the Institute 
include all testicular tumors, the first step wms to separate the teratoid from 
the other tumors. Gross and histologic stud 3 '^ of the 1106 intrascrotal tumors 
shows the accompan 3 dng distribution b 3 '’ groups (table 1), In other ■words, gnon 
an intrascrotal tumor there is an 89.6 per cent probabilit 3 ' it is a teratoid tumor. 

CELLULAR TYPES OF TERATOID TUMORS 

My experience in the classification of teratoid tumors of the testis has been 
essentially the same as that of most other students of this problem. Aftm 
review of the first 25 cases, I was certain there w'ere 25 different types. « 
W'ith 50 cases some of the difficulties were resolved, and I concluded that t ere 
were perhaps only 40 different kinds. With 100 tumors the problem was sti 
clearer and I believed there were at the most 10 varieties. At the present im^ 

I believe there are 4 basic types of teratoid tumors and on some days I v.ou 

be satisfied with 3. I 

The 4 basic cellular t 3 'pes are: adult teratoma, seminoma, emor} ^ 
carcinoma and choriocarcinoma. In a classification of 3 types the latter two ar 
combined as trophoblastoma. 
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Adult teratoma. The adult teratoma is tj^ically a moderate-sized tumor 
composed on the cut section of firm graj^-white tissue containing cj'stic spaces, 
small vellow or u'hite foci of epithelium, and islands of blue translucent cartilage. 
It is sharply circumscribed from the surrounding compressed testicular tissue. 

Microscopically there is great variability of cellular and tissue elements, but 
all the elements are organized. For example, epithelium does not groiv irregularly 
thi'ough the supporting fibrous tissue as does the epithelium of a carcinoma, 
but the cells, squamous or columnar, are oi'iented to one another and to a surface, 
a glandular space (fig. 1), or to an architectural pattern similar to that of some 
noi-mal structure. Further, tlieieis organization between different cellular tj-pes. 
About many C 3 'stic spaces lined ivith columnar cells there is a zone of connective 
tissue; mucosa, and a zone of smooth muscle, musculaifs, simulating some hollow 
xfiscus of the body. About spaces lined with squamous epithelium there are at 
times hair follicles, sweat glands, and sebaceous glands, to duplicate exactly 
the normal skin. 


TxBLr 1. Incidence of leslicutar Uimors 



NUiTBER 

Tumors of testis proper 

1032 

Teratoid tumors 

991 

Interstitial cell tumors 

10 

Miscellaneous tumors 

, 31 

Tumors of appendages 

74 

Epidid>Ttus 

46 

Cord 

26 

Total 

1106 


Semtnoma. The seminoma is characteristically a small to moderate sized 
tumor. The neoplastic tissue is gray, and soft, and bulges from the cut section. 
Although the tumor is circumscribed, it is not encapsulated. There are only 
raich- foci of necrosis and hemorrhage. 

The bafic architectural pattern obseiwed microscopically is that of irregular 
sheets and islands of seminoma cells separated by connective tissue trabeculae 
(fig -)• The li'pical seminoma cell is round or poh-gonal and 15 to 25 microns 
in greatest dimension. The cell wall is piominent and the nucleus occupies about 
half the cell. The cjdoplasm varies from a completelv clear t^•pe to a den^e 
deeply eosinophilic variety. During mitotic di^•ision hyaline droplets are present 
in the cytoplasm. The nucleus is moderately chromatic and contains one or 
more conspicuous nucleolar masses. 


dhe connective tissue trabeculae are infiltrated with a variable number of 
lymphocytes plasma cells and eosinopliilic leukoc.vtes. At times the hmphocMes 
are organized into a lymphoid follicle. The connective tissue is moderatelv 
ccllular with onl.v a minimum of collagen. 

Xear the crlges of <=ome seminomas there are small granulomatous masses 
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sometimes mistaken foi the tubeicle of tuberculosis. They aie pi obably altera¬ 
tions in seminiferous tubules which have been invaded and sunounded 

In the adjacent testicular tissue, cells similar to or identical vith the seminoina 
cells line or fill seminiferous tubules. The seminoma of the testis is identical Mith 
the tumor of the ovai}'^ usuall}’’ called dysgerminoma. 

Embryonal carcinoma. This tumor is usuall}’’ a laige bulk}"^ tumor vith com¬ 
plete inimsion or destruction of the normal testes and of the appendages. On the 
cut section theie is a gray soft tissue containing many foci of necrosis and 
hemorrhage. 

The ai chitectural pattern is that of variable sized lobules of neoplastic cells 
separated by a dense connective tissue stroma infiltrated with a few lymphoc 3 des. 



Fig. 1. Adult teiatoma showing oiganization of columnai epithefium and smooth 
muscle. 

The neoplastic cells vaiy gieatlj’' in pattern but the individual cells hate 
man}'^ features in common. The cells aie iriegulai in size and shape and ce 
walls are inconspicuous. The cytoplasm is palely basophilic and reticulate ^ 
The nuclei are lightly chiomatic and highly anaplastic vith maiked ditfeiencea 
in size, shape, and density of chromatin Some cells are miiltinucleated (fig. 3, ^ 

In some tumois the cells aie airanged in small solid lobules, while in otiei 
vacuolation of cells and coalescence of vacuoles leads to a cj'^stic, papil ai}, or 

comple.v pattern. _ ii i . t me 

In about one third of embiyonal carcinomas there is a second cellulai jp > 

apparently differentiated from the first. This cell t^iiicall}^ is observed a 
edges of the lobules It is elongated or stellate, and the cj’-toplasra is densei an ^ 
more deeply basophilic (fig. 3, B). Many cells are multinucleated and the nucie 
are more chromatic than those of the other cells. Fiequentlj" this secon c 
suiTOunds OHG or two of tliG fiist cells as in a sheatli. 
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The appearance of the two cellular tjTies is reminiscent of the early stages of 
development of the placental trophoblasts. It must remain for the future to 
determine if all embiyonal carcinomas are in fact trophoblastomas. If true, they 
should be so named as trophoblastomas or more specifically cytotrophoblastomas. 

Choriocarcinoma. The choriocarcinoma, the most malignant of all testicular 
tmnors, is usually a small tumor. It is soft in consistency and on the cut section 
little but a soft hemorrhagic mass is observable. 

Two cellular types are identifiable microscopically; cytotrophoblasts and 
sjmcjdiotrophoblasts. The cytotrophoblasts are identical with the cells of the 
C3'totrophoblastoma (fig. 4). 

The s 3 ’nc 3 ’’tiotrophoblast is a large cell, 50 to 500 microns in greatest dimen* 
sion. The c 3 ’toplasm is lighth' eosinophilic or amphophilic and is finety vacuolated. 
The cell wall is indistinct and pseudopodia of cytoplasm e.vtend into the sur¬ 
rounding tissue. There are multiple nuclei which vaiy from large lighth’’ chro- 



Fig. 2. Seminoma 


matic forms to smaller deeply chromatic t 3 'pes, but all the nuclei in any one cell 
are the same. There is frequently hemorrhage about the S3'ncytiotrophoblasts. 

The two cells, cyto- and S3-nc3diotrophoblasts may be arranged without 
orientation to one another or may be organized into structures identifiable as 
chorionic villi. 


COMPLEX TU.AIORS 


On the basis of the description of tliese 4 cellular tvpes, it might be concluded 
there aie 4 teratoid tumors of the testis. This, however, is not a proper eon- 
clusion Ihere are 4 cellular t 3 'pes, but not 4, but 12 different tumors; 12 because 

each cellular t 3 'pe occurs singly and in combination with anv one, two, or three 
of the other .3. - 7 , v. 


Tims, in 237 tumors of this series a total of 3CS cellular t^•pes were obsen-ed 
or I..3 t 3 -pes per tumors (table 2). ’ 

lion ever ti,c combinations follow a definite pattern and do not occur at 
or l,y of frcuoncy of ,„o single t,-pes. In theLe gronp 

-3, inmors ll,e a..octtl,on of Ino ocllnlnr types «■.,« as sliotvn in taUol 
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jM}'^ interpretation of this selective association is that there are definite lines 
of origin and differentiation of each cellular t 3 ’'pe, a topic to be full}^ discussed 
in a later section. 

From a practical standpoint the knovn occurrence of tumors vith multiple 
cellular t 3 '^pes is important. Each cellular t 3 'pe has an influence on prognosis, 



^ ' >, f vl" '\ 5« 

Fig. 3. A. embryontl carcinoma B, embryonal carcinoma with trophoblastic change 

and the overall prognosis of any 

type present. Hence, testicular tumors should be ^hoiough 3 • 

for all variations of structure. One knife cut through ^ 

not adequate. In one small region of an adult average of 

embryonal carcinoma and the five 3 'ear sunnal late P 

75 per cent to not over 30 to 50 per cent. 
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PROGNOSIS 

The classification of testicular teratoid tumors based on 4 cellular types is not 
onlj- histologically sound, but in the few instances in which it has been used in 

evaluation of prognosis, it has proved satisfactory. j u n. 

The follow-up studies on the present series have not been completed bj^ Ui. 
Dixon, and hence I can not give you details. However, I can give you two general 
statements. First, with a follow-up period of 2 to 10 years, 50 per cent of all 
patients are dead of tumor. And, second, 95 per cent of all deaths occurred n ithin 
2 jTars. Sometime in the next j’^ear Dr. Dixon will publish the results of his 
investigation and manj’^ correlations ivill be available so an accurate prognosis 
may be made on any given tumor. 

Since 1946, when Friedman and I proposed the present classification, Lewis 
in a study of 200 of the tumors included also in our series, and Sauer, Watson, 
and Burke at the New York State Institute, have collected figures on prognosis 
(table 4). 

TRE.ATMEXT 

It is not proper that a pathologic anatomist discuss fullj' treatment, but there 
are observations in pathology which have a bearing on some aspects of treat¬ 
ment. 

Table 2. Cellular types in 237 testicular tumors 


Adult teratoma. 108 

Seminoma. 100 

Kmbryonal carcinoma. 144 

Choriocarcinoma. 16 


First, the results of the follow-up studies indicate that all tumors of the 
testis, even those which have the histologic appearance of a benign tumor, are 
actually malignant or potentially so. Hence, all tumors of the testis should be 
treated as malignant tumors. 

Second, all tumors including the adult teratoma may invade the cord and, 
therefore, if surgery is the method of primary treatment, the cord should be 
removed. Further, there is some ei’idence that the seminoma cell may infiltrate 
the finer lymphatics and tissue spaces of the tunica and the cord. Therefore, all 
tissue about the cord should be removed, especially if the cellular tj-pe of the 
tumor is seminoma. 

Third, the embryonal carcinoma and the choriocarcinoma are composed of 
cells M Inch have the capacity to invade blood vascular spaces. Hence, any treat¬ 
ment directed to removal of the draining lymph nodes will not be as successful 
as uith somatic carcinoma in which vascular invasion is less common. 

Fourth, tlie radiosensitivity of the 4 cellular types varies greatly. The semi- 
noma is ughly sensitive, the embiymnal carcinoma moderately sensitive, and 
the adult teratoma and choriocarcinoma highly resistant. Hence, before radiation 

icrapy is given, the cellular type or tjpes present should lie determined by 
removal of the primary tumor, ' 
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Fifth, the known higher incidence of a tumor in the remaining testis, especially 
if it is ectopic, after one has developed raises the question of preventive surgevy. 
The figures given by Gilbert and Hamilton certainly support careful considera¬ 
tion of the desirability’’ of bilateral orchiectomj'^ in the treatment of testicular 
tumors when the remaining testis is ectopic. 

The choice of treatment is between surgery or radiation or some combination. 
I shall not enter the controversy'^ between exponents of one or the other e.\cept 
to make three general observations. First, I doubt that with present techniques 
all neoplastic tissue of a testicular tumor within the abdomen or thorax can be 
completely^ eradicated by radiation short of serious injury-^ to normal structures. 
In some patients definite alleviation can be accomplished by’’ radiation. Second, 
I see no advantage of preoperative radiation, and it has the disadvantage of 
delaying surgical remo^’al. Third, the radical surgical procedure with removal 
of the ly'mph nodes as high as the renal artery’^ is logical, but the operation is 


Table 3. Associalion of two celhtlar types in 237 testicular tumors 



ADULT 

TERATOMA 

SEiflNOMA 

embr\oval 

CARCINOMA 

CHORIO¬ 

CARCINOMA 

Adult teratoma 

_ 

1 

69 

2 

Seminoma 

1 

_ 

13 


Embrymnal carcinoma | 

69 

13 

— 

4 

Choriocarcinoma j 

2 

0 

4 

r 



Table 4. Prognosis on testicular tumors; five year survival rate, per cent 



LEU IS 

SAUESr 

W’ATSON AND BITRKE 

j 

Adult teratoma 

75 

75.0 

Seminoma 

84 

1 57.4 

Embr 3 mnal carcinoma 

65 

35.7 

Choriocarcinoma 

16 

33.0 


difficult and the mortality^ is high except in the hands of a few. It may be « ortb 


while with the radioresistant tumors. 

REL.ATIOX TO URIA’ARY GOA’.ADOTROPIA' 

In the late 1920’s a definite relation between increased amounts of unnaO' 
gonadotropin and the presence of a testicular tumor was establishech 
in the first flush of discovery too broad a generalization was made an 
detailed a relation of histologic structure to amount of hormone 
In the minds of many'^ the whole concept of a relation was, therefore, ^ 

In the study of the material at the Armed Forces Institute of 
ha-rm had no opportunity^ to carry’’ out personal studies of the urinary gona 
tropin. However, we have had available the results of some tests. 
have developed certain ideas concerning the nature of the cell of the tera 
tumor. The results of the tests and our ideas about the cell fit well vi 
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conclu^-ion.^ of 0-svombly on the relation of the tumors to gonadotropin and I 

'"^rrjJIalyrbul not all lumorb which are generally called embryoral carcinomy^ 
there i= a second tvpe of cell. Particularly at the edge of a lobu e of neoplabtic 
cells in contact with the connective tissue stroma, there are elongated larger 
cells nith a deeply basophilic cytoplasm and prominent chromatic nuclei (hg. -3, 
B). At times there h muUmucleation and the cytoplasm may be finely vacuolated. 

If thi= tjTie of basophilic elongated cell and the a‘''-of'iation with other cells a? 
compared to the early stages of the development of the mammalian placenta, 
there is striking similarity or practical identity. The basophilic cell is the primi¬ 
tive sjTicytiotrophobla«t and the bulk of the cells is the cytotrophohlast. 



Fi« -} Chorioraruiiom'd 


Thi'^ compariMjn is one of the factors «hich lias led me to beliei'c that many, 
if not all, embryonal carcinomas arc in fact tumorr- of the primitive cells of the 
placenta, the cytotrophoblast=. 

From tissue culture ‘-tudies and quantitative estimation of the urinary gonado¬ 
tropin at various times during pregnanc 3 ' in relation to relatii-e numbers of 
cyto- and sjneytiotrophoblasts, it is apparent tliat gonadotropin Is elaborated 
by cylotrophoblasts. 

If the-e eoncliisions be correct, then the relation of certain testicular tumors 
to excessive urinaiy gonadotropin is clear. Some tumois of the te-tis are com- 
pos/ri of the neoplastic counterpart of the normal cell of the placenta which 
>-ecrete- gonadotj opin. lienee, there is eveiy' reason to expect that a patient with 
thb tumor would liave exees.'^ive amounts of gonadotropin in the urine. 

Inasmuch as it h fulli' accepted tliat the choriocarcinoma contains the same 
cell, the cytotrophobJast, I need not elaborate on why patient® with this tumor 
liave e\cef—ive amount® of gonadotropin in the urine. 

On the other liand, a rare patient with a seminoma excretes excessive amounts 
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Fifth, the knoATO higher incidence of a tumor in the remaining testis, especially 
if it is ectopic, after one has developed raises the question of preventive surgery. 
The figures giA'en by- Gilbert and Hamilton certainly support careful considera¬ 
tion of the desirability' of bilateral orchiectomy in the treatment of testicular 
tumors when the remaining testis is ectopic. 

The choice of treatment is between surgery or radiation or some combination. 


I shall not enter the controversy' between exponents of one or the other ewept 
to make thi’ee general observations. First, I doubt that with present techniques 
all neoplastic tissue of a testicular tumor Avithin the abdomen or thorax can be 
completely' eradicated by' radiation short of serious injury' to normal structures. 
In some patients definite alleviation can be accomplished by' radiation. Second, 
I see no advantage of preoperative radiation, and it has the disadvantage of 
delay'ing surgical removal. Third, the radical surgical procedure with removal 
of the lymph nodes as high as the renal arteiy is logical, but the operation is 


Table 3. Associalion of two cellular types in 237 testicular tumors 



ADLLT 

TERATOMA 

SEMINOMA 

EMBR\ON4L 

carcinoma 

CHORIO 

OVRCINOiU 

Adult teratoma 

— 

1 

69 

2 

Seminoma 

1 

— 

13 

0 

Embryonal carcinoma j 

69 

13 

— 

4 

Choriocarcinoma j 

2 

0 

4 

— 


T^ble 4 Prognosis on testicular tumors; five year survival rate, per cent 


LEOTS 


S\CEI!, 

TIATSON ^VDBCrSSE 


Adult teratoma 
Seminoma 

Embryonal carcinoma 
Choriocarcinoma 


75 

84 

65 

16 


75.0 
57.4 
35 7 
33 0 


difficult and the mortality' is high except in the hands of a few. It may' be vorth 
while with the radioresistant tiunors. 


RELATIOX TO URIXARY GOXADOTROPIX 

In the late 1920’s a definite relation between increased amounts of urinary 
gonadotropin and the presence of a testicular tumor was established. How e ^ 
in the first flush of discovery too broad a generalization was made and o 
detailed a relation of histologic structure to amount of hormone 
In the minds of many the whole concept of a relation was, therefore, discredi ^ 
In the study of the material at the Armed Forces Institute , 

have had no opportunity to carry out personal studies of the 
tropin. However, we have had available the results of some tests. Fuit 
hai’e de\-eloped certain ideas concerning the nature of the cell of the tera 
tumor. The results of the tests and our ideas about the cell fit well vi 
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conclusions of Twombly on the relation of the tumors to gonadotropin and I 

1 -pntiire to nresent them to you. . ^ 

In manv, but not all tumore vrhich are generally called embryonal carcinonias 

th^ i« a'second t^iie of ceU. Particularly at the edge of a lobide of neoplastic 
cells in contact trith the connective ti^e stroma, there are elongated largej- 
cells with a deeply basophilic cytoplasm and promment chromatic nuclei (5 .o, 
B) A.t time« there is midtinucleation and the cvtoplasm may be fineh t aciiolated. 

If thi= tA-pe of basophilic elon-ated ceU and the association with other cells is 
compart‘to the early stages of the development of the mammalian placenta, 
there is striking similarity or practical identity. The basophilic cell is the pnmi- 



This comparison is one of the factore which has led me to believe that many, 
if not aU. embn'onal carcinomas are in fact tumore of the primitive cells of the 
placenta, the cytotrophoblasts. 

From tissue culture studies and quantitative estimation of the minaiy gonado¬ 
tropin at various times dining pregnancy in relation to relative numbers of 
CATO- and SAncytiotrophoblasts, it is apparent that gonadotropin is elaborated 
by cA-totrophoblasts. 

K these conclusions be correct, then the relation of certain testicular tumoi-s 
to excessive m-inarA- gonadotropin is clear. Some tumors of the testis are com¬ 
posed of the neoplastic coimterpart of the normal cell of the placenta which 
secretes gonadotropin. Hence, there is every reason to expect that a patient with 
this tumor Avoidd hai’e excessive amounts of gonadotropin in the urine. 

Inasmuch as it is fully accepted that the choriocareinoma contains the same 
cell, the cA-totrophoblast, I need not elaborate on why patients xvith this tumor 
have e.\cessive amounts of gonadotropin in the urine. 

On the other hand, a rare patient with a seminoma excretes excessive amounts 
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Fifth, the known higher incidence of a tumor in the remaining testis, especially 
if it is ectopic, after one has developed raises the question of preventive surgery. 
The figures given by Gilbert and Hamilton certainty support careful considera¬ 
tion of the desirability of bilateral orchiectomy in the treatment of tesficuiar 
tumors when the remaining testis is ectopic. 

The choice of treatment is between surgery or radiation or some combination. 
I shall not enter the controversy'^ between exponents of one or the other except 
to make three general observations. First, I doubt that with present techniques 
all neoplastic tissue of a testicular tumor within the abdomen or thorax can be 
completely'’ eradicated by' radiation short of serious injury'’ to normal structures. 
In some patients definite allex'iation can be accomplished by'’ radiation. Second, 
I see no adxmntage of preoperative radiation, and it has the disadvantage of 
delaydng surgical remox-al. Third, the radical surgical procedure with removal 
of the ly'mph nodes as high as the renal artery is logical, but the operation is 


Table 3. Associaiton of two cellular types in 237 testicular tumors 



ADULT 

TERATOMA 

SEMlSOifA 

EMBR\0\AL 
CARCINOMA 1 

) 

CSORIO 

CARCINOiLl 

Adult teratoma 

_ 

1 

69 

2 

Seminoma 

] 

— 

13 

0 

Embryonal carcinoma 

69 

13 

— 

4 

Choriocarcinoma | 

2 

0 

4 



Table 4. Prognosis on testicular tumors; Jive year survival late, per cent 



LE^TS 

S^UER, 

UATSON ANT) BURLE 

Adult teratoma 

75 

75.0 

Seminoma 

84 

1 57.4 

Embr 3 'onal carcinoma 

65 

35.7 

Choriocarcinoma 

16 

33 0 


difficult and the mortality'" is high except in the hands of a few. It may’ be v ortli 
xx'hile xvith the radioresistant tumors. 


RELXTIOX TO URIX.4RY COXADOTROPIN 

In the late 1920’s a definite relation between increased amounts of urinary 
gonadotropin and the presence of a testicular tumor was established. Hov e i 
in the first flush of discovery too broad a generalization was made and 
detailed a relation of histologic structure to amount of hormone 
In the minds of many the whole concept of a relation was, therefore, iscre 
In the study of the material at the Armed Forces Institute of Pathologj'^^^ 
have had no opportunity to carry out personal studies of the onnary gona^^^ 
tropin. However, we have bad available the results of some tests 
have developed certain ideas concerning the nature of the cell of the tera 
tumor. The results of the tests and our ideas about the cell fit well nr 
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DCDCCTIOX AXD ORGAXIZA-nOX IX S05LATIC ELEIIEXTS 

On superficial examinaiicn the impression is secured that the somatic elements 
in the teratoid tumors are arranged irregularly and unthout an organoid pattern. 
4fter careful studv this is still true in part, but it becomes more and more 
apparent mth continued obsen ation that one t>-pe of cell or tissue is m geo- 

trraphic relation to another tnie of cell or tissue. 

For example, manv glandtdar acini linetl with columnar cells are siurounded 
bv a definite laver of smooth muscle (fig. 1). At times the subepithelial tissue is 
loose and infiltrated trith h-mphocxtes. the epithelium is ciliated, and outside 
the muscle are plates of cartilage. This is the organoid structure of a bronchus. 
In others, the epithelium is mucus-secreting and the muscle is arranged in tu o 
layers duplicating the layers of the small or large intestine (fig. 61. It is of more 
than passina interest that the intestinal mucosa in teratoid tumor* i* infiltrated 



with eosinoplules indicating that this cell is an integral parr of the intestine and 
not a response to the content. 

Earely a space between two pieces of cartilage e.xactly duplicates a joint 
space and st-nocial xilli (fig. 7). Within trabecuLae of bone there may be im¬ 
mature or fully developed bone marrow. 


These observations indicate that the same factors which are responsible for 
organization of the normal embn o are operative in part in the teratoid tumors. 
I bring this aspect before you not for any immediate practical importance, but 
to suggest first that further study of it may give clues on possible therapeuticaUv 
induced orgamration as a form of treatment, and second that detailed investira- 
tion of this pha=r? of teratoid tumors may well reveal facts of embrvolo>n- not 
demonstrable in the normal fetus. ' 

Of great sig^cance in an evaluation of the nature of teratoid tumors is the 
findmg 01 adult teratomatous elements in the cord (fig. S) or in metastasis; so 
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of minary gonadotropin. Correspondinglj^ a rare example of seminoma contains 
laige typical S 3 mc 3 '^tioti‘ophoblasts with vascular spaces within the C 3 'toplasm 
(fig. 5 ). Unless differentiation in the trophoblastic series is different in neoplasms 
fiom that in the normal placenta, this observation pro\ms that the seminoma 
cell is potentia]l3'^ a cytotvophoblast. Hence, it is not unreasonable to believe 
that at times the seminoma cell might secrete excessive amounts of gonadotropin. 

So much for our own obseiumtions and deductions on this topic; how do these 
fit into the results of others, notably those of Twombl3'^? The most important 
observation is that patients with a testicular tumor ma3’' and frequent^ do 
have two t3'’pes of gonadotropin in the urine, pituitar3' and chorionic- With 
tests capable of distinguishing between the two t3^pes, it can be I'eadiU shown 
that first, all patients with a testicular tumor regardless of cellular t3q3e have a 
slight but definite increase of urinary pituitary gonadotropin, and second, that 



only some patients with testicular tumor’s Irave excessive amounts of chorionic 
gonadotropin in the ui’ine. 

There is not 3mt sufficient coi’relative evidence for a definitive statement, u 
I suspect that those testicular tumors associated with chorionic gonadotropin 
include all choriocarcinomas, most embryonal carcinomas, and the rare seminoma 

with trophoblastic tendencies, i • i ’ 

The practical point which stems from these endocrinologic and nsto Ooic 
studies is that detection of the presence and the amount of urinar3'- gona otiopm 
ma3’' be helpful in the diagnosis and evaluation of prognosis of a patient w i ^ 
testicular tumor provided a distinction is drawn between pituitar3'’ and choi ionic 
gonadotropin. If a relativel5^ sensitive test is used both t3’-pes rvill be 
strated, rvhile if a less sensitive test is used the slightly excessive 
gonadotropin will be undetected and onl3’' the chorionic t3"pe revealed. 1 e i 
that these facts explain in large part the great discrepanc3’- in reported resu 
on the relation of gonadotropin to testicular tumors. 
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Foimh. there are the ~el kEO-vm nittaiiees of widespread metasfases of a 
cfeoTioaareiaoEia without a paUpable tmnor of the testis. On careful Listologic 
studv a Sbrous scar in the tesris witii or irithouT remnants of a chorio- 
careinoma or adult teratoma is demonsnated. Tliis comhinatton iias now been 
obserred so often that ~e must accept that a primaire choiiocareinoma of the 
testis mmr mature and obliterate itself after metastases have occurred. 

Taken toae‘ber, these four oh5erratiQr»5 indicate that maturation in malignant 
trophoblastic tumors of the tesris do-es occur, it is possible that with planned 
research, we might leam what factors are involved and control them to the 
point of changing a malignant tumor and its meiastasss into a benign tumor or 
a mass of Sbro’as tissue. 







in a_sm^ bu" agniScant mmrber of testicular tumors. esuet-aHv those 
c-onta^ immature somatic elements, there are distinctive structure:. wSh 
reremole the early stages of the human embryo. 

In two dimenaons th^ structures are round OT fivcl (ffiT oti tu t 

compact celialar connective tissue forms a nreudo'annie'wvv^^C™™™^" 
there are three e’-r-,- T- f P=«^^aocapsu!e. iTrim tie structure 

of f primitive mesenchyme. The first 

u a c..^..c space Imed -snth a fiat cell which fure=: wt-’h 
me^r_thyme. The second is a focal coll^crioa o'-' r—in. ^-n ? 

us-mEy associated with necroas and hemorriare iS 

acmus of small or moi<.rete 5 iz= - iu~ ' ^ ^ epithelial 

= tfe ;.Lwe»; 

nrs* oi the elpments is Hauser^ j - , 

area the thhd £. th« amnion and embryo. piacenta. 
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called tridermal metastases. Unless we assume that benign adult tissues may 
metastasize, the explanation of this phenomenon is that malignant cells metas¬ 
tasize and then differentiate into benign cells. An extension of this thinking is 
that most if not all teratoid tumors are malignant at their inception; some 
••“main so, while others become benign, sometimes before and sometimes after 
they metastasize. 

lA’DrCTIOX AXD ORGAXIZATIOX IX TROPHOBLASTIC ELEMEiXTS 

In contrast with the somatic elements which are usually benign, the tropho¬ 
blastic elements in teratoid tumors of the testis ai’e uniformlj^ malignant. 

It is generallj'^ accepted that benign tumors may' transform into malignant, 
but the reverse, the differentiation of malignant cells into benign cells, is believed 
to occur only' rarelyo The best known examples of the latter process are the 
e^'olution of neuroblastomas of the adrenal into ganglioneuromas. 



Fig, 7. Joint space between two masses of cartilage in an adult teratoma 


The very fact that the process occurs at all gives us some basis for hope that 
we might learn how to induce it at will. 

T\Tiat evidence is there that maturation may' occur spontaneously' in t e 
malignant trophoblastic tumors of the testis.? I belietm there are 4 separate 
obseiu'ations to support the view that it does occur. 

First, in some choriocarcinomas the orientation between the cy'to- and sym 
cy'tiotrophoblasts is not irregular, but approaches the pattern of a chorionic 
villus. 

Second, as has been pointed out earlier in this paper, many' embry'ona caici 
nomas shoiv partial maturation with the formation of early sy'ncytiotropho as s 

(fig. 3 ,B). . , . f =,Ti- 

Third, in 1 case of choriocarcinoma in this senes, comparison oi we ^ ^ 

cytiotrophoblasts in the primary' tumor and in the metastases in the ung ^ 
months later showed maturation of these cells in about the same degiee ic. 
would have been expected to mature in four months in a normal placenta. 
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5 ) Structures similar to human embryos are observed in a few teratoid tumors. 

Thus there are many similarities of teratoid tumors and normal embryonic 
development. A scheme based on this premise has been developed (fig. 10 ). 

In normal development there is fertilization, formation of totipotential cells, 
division of these into somatic and trophoblastic types, and maturation of the 
former into a new organism and of the latter into the placenta which is shed at 
the end of gestation. 

For teratoid tumors it is postulated that parthenogenesis of a se.\ cell forms 
a group of totipotential cells which also divide into somatic and trophoblastic 
tiTies. If the somatic development is primaiy an immature and then mature 
teratoma is formed. Rare somatic carcinoma and sarcomas originate in tera¬ 
tomas. If the trophoblastic development is dominant there is successively an 
embryonal carcinoma and a choriocarcinoma. If both elements participate there 
is the tumor usual^' designated teratocarcinoma, a combination of both. 


TUMORS OF GERM CELL ORIGIN 



Fig. 10. Scheme of origin and interrelation of teratoid tumors of testis and normal 
embrjmnic development. 

The seminoma, on the basis of incidence, belongs to the preceding group, but 
is a little apart from the other members. Hence, I have assumed that the semi¬ 
noma is a direct neoplastic proliferation of the sex cell. However, in order to 
account for certain combinations I have further assumed that the neoplastic 
cell maj’’ undeigo the equivalent of parthenogenesis and form trophoblastic 
elements. 

It must remain for the future to determine whether this theory is correct or 
not. It IS brought forward purely as a theory and as a basis of future study. 


THE FUTURE 


A research program is never finished. For each question answered, two new 
questions arise out of the one answer. 

necessarily the immediate aim of medical research, is 
bettei health care—the prevention and the cure of disease. 

As I see the problem of testicular tumor there is need of more basic research- 
t.ss« stud,es of cellub, tj-pea, the relatiop of celh.la, t„e to 
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The close similarit}'^ of these structures with early human embryos justifies 
the conclusion that the}^ are in fact embr 3 ms in the teratoid tumors. This in 
turn leads to the conclusion that man 5 '’, if not all, teratoid tumors are derived 
from a totipotential cell and that parthenogenesis occurs. 

A theory of parthenogenetic origin of teratoid tumors would explain the 
occurrence of tumors of somatic or trophoblastic or all elements, and vould 
explain the known cellular types in complex tumors. 

THE NATURE OF TERATOID TUMORS 

From time to time it is desirable in scientific work to gather together the 
known facts and conclusions in order to determine if there is some common 
pattern. Thus a theoiy maj’’ be proposed not as the final work, but as a frame- 



Fig. 9 Embrj'oid structure in a teratoid tumor 

work on which future research can be planned and placed. If these subseqiie 
investigations disprove the theorj'', then a new theoiy must be evolve to pio 

further. . . 

Our studies so far, I belieim, fall into a pattern, and a theorj'' o e on 
nature of teratoid tumors is possible. The facts and conclusions aie brienj 

these. 

1) There are four basic cellular types of teratoid tumors. ■„„nr,ns 

2) The cellular types occur singly and together in definite com i 

suggesting an interrelation. , 

3) Some cellular types are associated with secretion of chorionic gona P 

and others are not. +.,„r.liGhI‘istic 

4) Induction and organization occur in both the somatic and P 

elements. 
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A FEMIXIZKG ADREKAL TUMOR IX AX ADULT AIALE 
henry MORTENSEN an-d (by invitation) LEONARD MURPHL 
From the Deport,nent of Urologij, St. rincent’s Hospital, Melbourne, Auslraha 

The patient K. S. tvas a tvell bnilt man of 38 years of age raarned with 3 
chUdren a<^ed 12. 7 and 3. Xine years previously he had suffered from mild lead 
poisoning of short duration. His past history and family historr' were otherwise 
unimportant. For yeai-s he had been a heavy beer drinker. , 

The patient, when seen in 1949, presented with gjTiecomastia. Ihe lett breast 
had begun to enlarge 18 months previously, followed rapidly by the right or¬ 
gan. Breast development had been progressive for 12 months since when then- 
size was unaltered. Xo secretion had occurred. The patient stated that his breasts 
became tender during his wife's menstrual periods and that he had suffered fiom 
morning nausea and vomiting during his wife’s pregnancies though she herself 


was well. 

The patient’s second sv-mptom was a pain in the right hip felt deep in the 
joint, causing a slight limp and unaffected by rest or exertion. This had been 
complained of for a year, at first intermittent but daily and almost constant of 
late, and radiating at times to the loin. Loss of libido had been present for a 


j^ear. 

He had noticed no loss of weight or diminution in strength or energy. 

On examination, he was of normal masculine physique without adiposit)'. The 
breasts and nipples were well developed, corresponding to those of a young adult 
woman (fig. 1). Xo secretion could be obtained on attempted expression. The 
hair distribution was that of a male but comparative!)' sparse and atrophic in 
the male pubic area. The penis was tapering and rather smaller than one would 
expect in a man of his build. The testes were small, soft and atrophic; testicular 
sensation was noimal. The prostate was normal. 

On examination of the right hip, there was some limitation of external rota¬ 
tion, other movements being normal. 


Hemoglobin and plasma protein estimation and blood counts were normal. 
Rather low serum sodium values were found, three estimations being 288, 320 
and 319 mg./lOO cc; two values of the chlorides were 480 and 468 mg./lOO cc. 
The fasting blood sugar estimation was 106 mg. and after 50 gm. of o-lucose' 
readings of 110, 83, 85 and 92 mg. were obtained at half hourly intervals. The 
blood cheimstr-j' was otherwise normal as was the renal function. The Aschheim- 
Zondek test was negative. 


Estimation of the l/-ketosteroids showed an excretion of 7.6 mg. in n hours 
Biopsj- of the breasts was not done and testicular biopsv was unsuccessful as 
a result of defective (bang agents and was not repeated 

Radiological examinations of the pituitary' fossa and chest were nemtive 

Excretory urographyshowednormaUysituatedandnormallyfunctioningkidneys. 

Pa^May 26“Tm -4ssociation of Genito-Urinary Surgeons, Hershev, 
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of gonadotropin, histochemical studies of cellular types to define more accurately 
the cell of origin, and histologic and chemical investigations of induction and 
organization in tumors. 

On the practical side, we should think about, if not work on, that approach 
to the treatment of tumors which is in its infancy but offers great promise, 
chemotherapy. If a rare tumor such as a choriocarcinoma undergoes matura¬ 
tion and fibrosis spontaneously, we should be able to isolate chemical substances 
that induce this change. It is the same change that occurs in the development 
of every fetus in utero. 

Perhaps in between teaching, committee meetings, discussions in the dean’s 
office, and conferences in Washington, I shall be able to contribute in some 
small measure to further progress, and live to see the day when the develop¬ 
ment of a testicular tumor does not mean death for 1 of every 2 young men so 
afflicted. 
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■was induced ■ndth pentotbal and continued wnth cyclopropane by controlled 
respiration. Curare ivas administered. An incision was made along the length 
of the tenth right rib ivhich ivas resected subperiosteally. The pleural ca'city 



Fig. 3 



Fig. 4 


was opened through the bed of the rib tLo l. 

dmded. The peritoneum was opened and the ^ diaplu-agm 

eridonce „t n.mst.se. found” afw 

»d ...e e.,..d W e.™peH.„nen, ^^^^^0™*?” S 
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Perirenal insufflation of air revealed on the left side an adrenal gland of nor¬ 
mal shape, size and density (fig. 2). The shadow thrown by the right adrenal, 
while not increased in surface area, was oval and of a densitv suggesting a rounded 
tumor. 

It is believed that at this stage the diagnosis of adrenal tumor was not fully 
proved. Against this, were the normal 17-ketosteroid excretion (the significance 
of which will be discussed Jater), the fact that in every case coUected by Arm¬ 
strong and Simpson in 1948 a palpable abdominal tumor was present and the 
many cases of gynecomastia in the recent literature due to hepatic insufficiency, 
malnutrition, or belonging to the Klinefelter-Reifenstein-Albright syndrome. 



Tig. 2 

It was possible to explain the pain in the right hip by the presence of a bon} 
spur on the upper aspect of the acetabulum revealed by x-ray. 

The x-rays were sent to Dr. Geoi’ge Cahill of New \ ork for his opinion. e 
effect of an implant of 100 mg. perandren was tried in the intervening penod 
with resulting return of libido but no alteration in the size of the breasts. Die 

implant was expelled after 3 weeks. • i + i • 

In the next 3 weeks the breasts became painful, the pain in the ng i oin 
became much more severe and the patient began to lose weight and it was e- 
cided to remove the right adrenal gland. A positive diagnosis of tumor vas 
strengthened by Dr. Cahill’s opinion. 

Transthoracic removal of a right adrenal tumor was performed. Anestn / 
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M’as induced Muth pentothal and continued ■with C3"clopropane bj' controlled 
respiration. Curaie 'n'as administered. An incision ivas made along the length 
of the tenth right rib rvhich ■\vas resected subperiosteallj’. The pleural cavity 
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lent, the manj^ small short vessels being easity secured. The adrenal was re¬ 
moved and its bed packed with oxycel. 

The postoperative course gave little anxiety. No adrenal shock occurred. ]\'Iild 
pjue.xia vas present for 48 hours. A small hydrothorax was aspirated on the 
fourth day and a persistent intercostal pain abolished by injection of the affected 
nerve with novocaine. 

On macroscopic examination the tumor was globular, slightl}'^ smaller than a 
golf ball and encapsulated. It appeared to distend the gland and had a ridge of 
normal adrenal tissue around its circumference (fig. 3). 

The cut surface appeared homogeneous, j^llowish in color and presented a 
well defined capsule. 

"Microscopical!}^ the tumor is apparently encapsulated and in the section 
there is a narrow rim of adrenal tissue covering one portion (fig. 4, A). The cells 
vary somewhat in size and appearance, some being clear like cortical cells whereas 
others show protoplasm which stains more deeply with eosin (fig. 4, B). There 
are large cells closel}’- set and in places tesselated. There is ver}*^ little intervening 
stroma. Nuclei are well stained, some are larger and some stain more deeply 
than others. In some cells there are two or three nuclei. The findings are those 
usually described with either masculinising, demasculinising or feminising tu¬ 
mors.” (Dr. Andrew Brenan.) 

Within 10 days of operation, the patient noticed a decrease in size of the 
breasts, which was continuing 10 weeks after operation. His libido has returned 
and his se.xual performance he reports as being “perhaps a little too good." 

He has no S3Tnptoms referable to his incision, his weight is increasing and he 
presents no evidence of metastases. 

DISCUSSION 

Thirteen cases of adrenal carcinomas causing a feminizing syndrome in the 
male have been preidously reported in the literature. 

The first case was reported b}”^ Bittorf in 1919, 5 cases in the next 20 5 "ears, 
and 8 cases since 1939. It is extraordinary that such a strildng s 3 ’ndrome has 
been recognized and investigated so recently. 

The average age of the 14 patients was 32 years. Twelve were aged between 
26 and 44 years, and the two exceptions were 15 and 5 3 "ears old, this last, Wi - 
kins’ case, being the only one occurring before pubert}'. 

G 3 mecomastia was the only feature common to all cases and it was always 
prominent. Holl observed abnormal pigmentation of the nipples in his 2 cases, 
the breasts have elaborated a secretion, milk}’^ in the case of Zum Busc an 
watery in Lisser’s case. Depression of libido was noted in the only cases (o jn 
which remark was made on sexual adjustment. Soft, atrophic testes veie piesen^ 
in 7 cases. Loss or thinning of the hair of male distribution was present m o 

cases and suggested in 2 others. . 

Two patients became obese during their illness but in none was a term 
distribution of adipose tissue developed. Holl’s patient returned to nonna u eig 
after successful removal of tumor. 
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Pain in the upper abdomen, loin or scapular region has been present in the 
majority of cases. 

hlost cases have been veil advanced when fii'st seen. Armstrong and Simpson 
collected 8 cases in 1948, in all of vhich a palpable abdominal tumor vas present 
and only one of these vas successfully operated upon and apparently free of 
metastases 12 months later. 

The tvo most recently reported tumors have been the smallest; in H'illdns’ 
case, the neoplasm vas 3 cm. in diameter, approximately the same size as the 
tumor here reported. 

Lisser’s case is of interest in that at autopsy, the adrenal and Iddne}' were 
separable from the tumor wliich apparentlj* arose in a retroperitoneal adrenal 
rest. 

Hoimonal studies have been made in 6 cases. A minor rise in androgen excre¬ 
tion was noted in the 2 cases in which estimation was done (Simpson and HoU; 
Rohohn and Teilum). In the same 2 cases, in both of wliich the patients died, 
gross increase in estrogen excretion was found. However, in the also unsuccessful 
case of Scott, there was no rise in urinarj' estrogens and a similar finding was 
made in "Wilkins’ suridi-ing case. These tests thus do not appear to be of great 
help in diagnosis. 

17-ketosteroid estimations are available in 4 cases. In Scott's case, the liigh 
value of 195.6 mg. daily was found prior to operation, and of this 70 mg. was in 
the form of dehydi'oisoandrosterone. After removal of the tumor, the 17-ketos- 
teroid excretion fell to 9.6 mg., the alpha ketosteroid predominating; there were 
no 17-ketosteroids on analysis of the tumor. In the case of Aimstrong and Simp¬ 
son, with a palpable tumor, 17-ketosteroid excretion was 34 mg. and 4 months 
later 108 mg. In WiUdns’ successful case, 4 mg. 17-ketosteroids was considered 
shghtly greater than noimal for a boy of 5 years and in mj" case, 7.6 mg. was a 
normal value. 

In Hiifizing tumors in the female, 17-ketosteroid and dehydroisoandi'osterone 
estimations and the color tests are of considerable value in diagnosis. In the four 
feminizing tumore detailed above, significant findings have occurred only in 
cases beyond surgical help. 

The high degree of malignancy of these tumore is shown by the few long term 
sun-ivoi-s. In 6 cases the patients died of metastases without surgeiy, 2 were 
found to be inoperable at laparotomj-. Two cases in which the primaiy tiunor 
was removed died soon of recurrences. Four cases have siuwived excision of the 
tumor and been free of metastases at the time of the report namely at 6 weeks 

(^IcFadzean), 6 months (Holl, case 2), 4 yearn (Wilkins), and 3 months* in mv 
case. 

return of°libidm"""^'"^''^ ® regression of breast development and 

SUXrMARV 

is hs're p,“S"'cl! •'>'> -sle 

‘The patient has since been reviewed 5 months postoperatively and is symptom free. 
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The ease of approach to the adrenal through a thoraco-diaphragmatic incision 
is demonstrated. 

This is the fourth case recorded surviving excision of such a tumor and free 
from metastases at the time of report. 

REFERENCES 

Armsthong, C. N. and Sisir.sOiN, J.: Adrenal feminism due to carcinoma of adrenal corte.x. 
Brit. Med. ,7., No. 4555, 782, 1948. 

Bittorf, a.: Nebennierentumor and Geschlechtsdrusenausfall beim Manne. Berl. klin. 
Wchnschr., 66: 776, 1919. 

Hold, G.; Zwei mannliche Falle von Nebennierenindentumoren mit innersekretorischen 
Storunge. Deutsch. Ztschr. f. Chir., 226: 227-295, 1930. 

Lisser, H.: a case of adrenal cortical tumor in an adult male causing g 3 mecomastia and 
lactation. Endocrinologj', 20: 567-569, 1936. 

McFadzean, a. J. S.: Feminization associated with carcinoma of adrenal corte.x. Lancet, 
2: 940, 1946. 

Pico Estrada, 0.: Efectos feminizantes de los tumores suprarenals en el hombre. Per. 

med. de Rosario, 30: 807-819, 1940. . ... 

Roholm, K. and Teilum, G.: Feminizing tumors of suprarenal cortex with description of 
a case. Acta Med. Scandinav, 3: 190, 1942. 

Scott, W. W.; Quoted b 5 'Wilkins, L. . r j i 

SiAiPsoN, S. L. AND JoLD, C. A.: Feminization in a male adult with carcinoma of adrenal 
cortex. Endocrinol., 22: 595, 1938. . t rr 

Wilkins, L.: Feminizing adrenal tumor causing gjmecomastia in a boj"^ of 5 j'ears. J. uiin. 

Endocrinol., 8: 111, 1948. ,,, 7.1 wa 

ZuM Busch, J. P.: Gj’nakomastie bei hj’pernephrom. Deutsche med. \\schnsohr., do. 6i . i , 
1927. 



The Johrn’AL of Urology 
Vol. 65, "No. 5, May 1951 
PrinUd in U . S . A , 


ABNORjMALITIES of the kidneys, ureters, and 
PERINEPHRIC FASCIA: ANATOMIC AND 
CLINICAL STUDY 


JOHN A. BENJAMIN and CHARLES E. TOBIN 


From ihe Deparlmenls of Surgery 
Rochester School of 


{Division of Urology) and Anatomy, The University 
Medicine and Dentistry, Rochester, N. Y. 


of 


The perinephric fascia which embeds the kidneys and ureters, first described 
by Gerota in 1895,^ has received considerable attention and study. However, 
relationships between changes in this fascia and prenatal and postnatal ab¬ 
normalities in the kidnej^s and ureters have received relatively little attention 
clinically. In a study of the continuity of this fascia within the abdomen and 
pelvis, as demonstrated by the dissections and air insufflation, Tobin and 
Benjamin- described 1 case in which there appeared to be some relation between 
fascial changes and anomalies of the ureters and kidnej^s. Furthermore Tobin^ 
demonstrated in a newborn that the fascia was absent from the same side on 
which there was agenesis of ludney and ureter. 

A survey of the rather extensive literature dealing with anomalies of the 
genito-urinary tract, beginning with the classic studies of Ballowitz,'' has revealed 
no direct comment regarding the probable significance of perinephric fascial 
changes in association with abnormalities of the ureters and kidneys. A sug¬ 
gestion of such an interrelationship appears in a statement b}' Anson and co¬ 
workers® to the effect that “The connective tissue organ capsules function 
like fascia, separating adjacent structures and apparently of greater significance 
in the mechanics of embryonic development than has hitherto been appreciated.” 
Our previous observations on the anatomj' and clinical significance of fascial 
layers- - ® suggested a study of the peri-ureteral fascial-like bands associated with 
abnormalities of the perinephric fascia, ureters, and kidneys. This studj"- deals 
with 22 cases, 16 of which were surgically explored and the remaining 6 were 
studied at the time of postmortem examination. For convenience, these cases 
are classified and discussed, with some modifications, according to the plan of 
Smith and Orkin.® 


This study was supported -with funds from the Dr. Henry C. Buswell Memorial 
1 1950 meeting, American Urological Association, Washington, D.‘c., June 

> Gerota, D.: Beitrage zur Kenntnis des Befestigunesannarntpc; Her xrtpro a..„i r 

Anat.u.EntMck1.,Anat.Abteil., 19: 262-285, 1895 '^u^gsapparates der Aiere. Arch. f. 

‘ Tobin, C. E. and Benjamin, J. A.: Continuity of the fasciae lining the abdomen nelrrie 
and spermaric corA Surg., Gynec. & Obst., 83: 575-596, 1946 ^ abUomen, pelvis 

89: 2^^3U, miV transversalis fascia. Anat. Itec., 

Ar:h''f p:ih.\4''nat!l4H3^^^^^^^^ Vollkommen xNierenmongel. Virchow’s 

«J'd^m|’eJhoe Wdn^s^’A’S,’47MW-13?“l9S'’ '•enal anom- 

of the"kidAey anrur°t'."j. Uml'kudy of 471 congenital anomalies 
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BILATERAL METANEPHRIC AGENESIS 

The perinephric fascia could not be found in 2 cases (IM and IF) of complete 
metanephric agenesis. The male patient lived 1 hour and 20 minutes after birtli 
uhile the female was a stillborn. Since bilateral metanephric agenesis is of little 
clinical significance it will not be considered further because it has been ade¬ 
quately studied by Amolsch/ Nation,* Potter,* and others. 

UNILATERAL METANEPHRIC AGENESIS 

In 8 cases of unilateral metanephric agenesis (4]\I and 4F) the fascia could 
not be found in the retroperitoneal space on that side on ivhich the kidney and 
ureter were absent. In 2 other cases of unilateral metanephric agenesis the 


Kidneij 


P B P 



Fig. 1. Cephalic view of cross section from lower abdomen and pelvis of a 2 -da 3 ’ old 
infant with congenital absence of left kidnej'. No renal fascia or perinephric fat is formed 
on that side. Retroperitoneal tissue (R.T.) in the legion of missing kidnej''is represented 
onlj' bj”^ a laj^er of fat and connective tissue. Right kidnej' is enlarged and pelvic in position. 
Renal fascia on right side is thin and the anterior laj'er (A.R.F.) fused with peritoneum 
(P.), while posteriorlaj'er (P.R.F.) is adherent to transvcrsalis fascia (T.F.). (From original 
b}’- Tobin, fig. 8, Anat. Rec., 89: 304.) 

ureter was partially represented and the embedding fascia was thin and delicate, 
ending with the cephalad tip of the ureter. It is of some interest to note that 
unilateral metanephric agenesis was found on the left side in 8 (4M and 4r) o 
the 10 cases. The prevalence of anomalies of the kidne 3 's and ureters on the 
left side is discussed bj’’ Hinman,'* while the surgical aspects of renal agenesis 
has been reviewed by Gutierrez.*^ 

The following cases vdth unilateral metanephric agenesis were selected o 
illustrate fascial changes in association with some abnormalities of the kidnej 
and ureter. 


^ Amolsch, A. L.: Bilateral metanephric agenesis. J. Urol., 38: 360 370, 1937. 
s Nation, E. F.; Renal agenesis. Surg., Gynec. & Obst., 79: 17^181, 1944. 

9 Potter, E. L.: Bilateral renal agenesis. J. Ped., 29: 68-76, 1946 c„„nders 

'"Hinman, F.: The Principles and Practice of Urologj'. Philadelphia; \\. B. oau 
Gutierrez, R.: Surgical aspects of renal agenesis. Arch. Surg., 27: 686-735, 1933. 
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abnormalities of kidneys, ureters, 


.AN'D PERINEPHRIC FASCLV 


In unilateral renal agenesis it ivas observed that if the kidney and uretei ^ 
absent, the perinephiic fascia ivas also absent (fig. 1); however, on that ade on 
which the kidnev and ureter were present, the fascia was also present. On the 
other hand, any or all of these stractiires may show variation, and other anomalies 
may be coexistent. For example, in the case of one patient there was some ques¬ 
tion as to the factors which might be responsible for the hydi-onephi'osis (fig. 
ri) since pregnancy, an aberrant renal arteiy, and uterus duplex were present. 
After delivery of a normal baby the hydroneplmosis did not change. Surgical 
exploration revealed an abemnt artery in addition to fascial-like bands at the 
ureteropeliTC juncture and slight nephroptosis. The bands and abeiiant arteij 



Fig. 2. .1, reliograde pyelogram shows right and only kidney of a 19-vear old 6 months’ 
pregnant woman with ureteropeUic juncture obstruction and hydronephrosis. Surgical 
e.yploration revealed bands and an aberrant artery at this site. B, retrograde pyeloCTani 
taken 3 months postoperatively to show uidened'ureteropehic iuncture°after release of 
artery and bands. C, e.xcretory urogram taken in standing position to show improved 
drainage. Preoperatively there was almost complete retention of dve. 


were surgically released in addition a Kelly-Brodel nephrope.xj- was carried out 
with partial disappearance of the hydronephrosis (figs. 2, B and C). 

Another patient was believed to have an aberrant vessel at the ureteropelvic 
jimeture (figs. 3, .1 and B) but at the time of surgical exploration there were 
multiple dense bands at this site similar to those shown by Campbell.^- These 
bands were released and a Foley AT lu-eteroplasty together with a Kellv-Brodel 
type of nephropexy were carried out with improvement of both renalfunction 
and of pyelogi-apluc appearance (figs. 3, C and D). Prior to sm-geiw montlilv 
rans usions uere required, but, for some ime.xplained reason, thi-ee transfusioii 

fig. I97‘'(see'insert)i Urology. Xew York; Macmillan Co., 1937, vol. 1, p. 2SS, 
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Fig. 3. A, right and only kidney of an 11-year old giri ivitii other malformations and 
apiastic anemia. Retrograde p 3 'elogram shoivs ureteropolvic juncture obstruction and 
hydronephi’osis B, retrograde p.t'eiogram taken preoperativel 3 ’ in standing position demon¬ 
strated nephroptosis and poor drainage. C, retrograde pyelogram shoivs ividening of ure- 
teropeivic juncture and iess hydronephrosis after release of bands and a Foley Y uretero- 
plast^'. B, postoperative urogram taken in standing position shows improved position of 
kidne 3 ' and better drainage after Keli 3 ^-Brbdel nephropexy. Pelvis outlined b 3 ' arroivs. 



abnormalities of kidneys, ureters, and perinephric fascia 
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were required for the patient’s anemia 1 year after surgery and none the 

^^^^""linTinstances the ureter may be quite dilated and tortuous (figs. 4, o and 
6). In 1 patient (fig. 5, A) it was noted that the ureter seemed to be elongat 
between the fascial-like bands, which appeared to be acting as anatomical points 
of fixation. jMultiple bands were surgically released, and 8 cm. of excessn e y 
long ureter was resected obliquely. Then an end-to-end anastomosis was carried 
out (fig. 5, B) according to the methods of Bovee" and Hinman over a lOF 



Fig. 4. Postmortem specimen of kidneys, dilated tortuous ureters, bladder, urethra, 
and aorta from a 3-week old male infant which shows many thick and dense perinephric 
fascial-like bands about ureters and extending onto bladder anteriorly, .4. In addition a 
congenital, prostatic ureteral valve, type 1 (arrow) was found, B. Note marked changes 
in prostatic urethra, bladder, ureters, and kidnej's. ° 


soft mbber catheter. Fibrosis is shomi in the resected ureter (fig. 6, B) as com¬ 
pared to a normal ureter (fig. 6, A). 

In one patient the obstiniction was so marked that the renal pehds and ureter 
showed marked dilatation (figs. 7, A and B), and severe parenchj-mal damage 
as evidenced by renal clearances and blood chemistry findings. In addition the 
patient had pathological fractures of both femoral necks. At the time of surgical 
exploration multiple bands were found along the course of the ureter and ap¬ 
peared to obstract this stracture especially at a point near the bladder (fig 7 B) 

As discussed previously, when part of the ui’eter was present (figs. 8, A’and 


Bovee, J. W.; Uretero-ureteral anastomosis. Ann. Surg. 25: 51-79 1897 
Arch^rg“i8;‘3^f Wm!® angularity with hydrone’phroris in chUdren. 
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ABXOPAL\LITIE5 OF KIDXEYS, ETRETERS, -EXD 

were required for the patient’s anemia 1 year after surgery and none the 

second rear. ._, 

In some instances the ureter may be quite dilated and tortuous (figs. 4, o mid 
6). In 1 patient (fig. 5, .4) it was noted that the ureter seemed to be elongated 
between the fascial-like bands, which appeared to be acting as anatomical points 
of fixation. I^Iultiple bands were surgically released, and S cm. of excessn elj 
long ureter was resected obliquely. Then an end-to-end anastomosis was earned 
out (fig. 5. B) according to the methods of Bovee'^ and Hinman'’ over a lOF 



Fig. 4. Postmortem specimen of Iddnei-s, dilated tortuous ureters, bladder, urethra, 
and aorta from a 3-week old male infant which shows many thick and dense perinephric 
fascial-like bands about ureters and e.xtending onto bladder anteriorly, .4. In addition a 
congenital, prostatic ureteral valve, type 1 (arrow) was found, B. Xote marked changes 
in prostatic urethra, bladder, ureters, and kidneys, " 


soft mbber catheter. Fibrosis is shown in the resected ureter (fig. 6, B) as com¬ 
pared to a nonnal lU'eter (fig. 6, -4). 

In one patient the obstmetion was so marked that the renal pelvis and ureter 
showed marked dilatation (figs. 7, .4 and B), and severe parenchimial damage 
as evidenced by renal clearances and blood chemistn- findings. In addition the 
patient had pathological fractures of both femoral necks. At the time of surgical 
ex-ploration multiple bands were found along the comse of the ureter and ap¬ 
peared to obstruct this stnictm-e especially at a point near the bladder (fig. 7, B). 

As discussed previously, when part of the m-eter was present (figs. 8 , A and 


“Bovee.J. VT.; Uretero-ureteral anastomosis. Ann. Surv 25:51-79 1 S 97 

«S'sir' oud,,.. 
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B), then the perinephric fascia was also partially represented. In 2 patients 
(IM and IF) Jiaidng this condition the ureteral stump was surgically explored 
and removed, and the fascia was found to be thin and delicate. No fascia could 
be identified bejmnd the point at xvhich the ureter ended cephalad. As a result 
of these tv^o observations one might be justified in concluding that the kidney 
need not be present in order for the fascia embedding the atrophic ureter (fig. 9) 
to develop to some degree. 

The remaining 10 patients (2M and 8P), in whom both kidnej's were present, 
the fascial changes rvere manifested mainly as band formation. These peri-ureteral 
fascial-like bands, while not the initiating factors in the production of ureteral 
obstruction, very h’kefj'' played some role in the maintenance of this condition. 



Fig. 6. A, right and only kidney of a 6-vear old girl ivith chronic Esch. coh pyelone¬ 
phritis. Multiple fascial-like bands found .along course of meter iveie suigicaJly release • 
(By permission of Surg., Gynec. and Obst.) B, pyelo-uretei ogram shows lesult of releasi g 
bands and oblique resection of excessive length of ureter near ureterovesical juncture. 

Furthermore these bands may bear some I’elation to changes in ureteral twisting, 
elongation, and function. 

UNILATERAL HYDRONEPHROSIS ANL HYOBO-URBTEB 

1 case with hypertension, pathological fractures of both tibias, and a 
mild degree of unilateral hydronephrosis and hydro-ureter did not show muc i 
pyelographically (fig. 10, A), the blood chemistiy and pbenolsulfonphthalem 
clearance indicated considerable change in the function of the right kidne 5 ". 
the time of surgical exploration multiple bands were found producing obstruc ion 
at the ureteropelvic juncture and at different points along the ureter. In addition 
it was noted that the ureter was elongated and dilated between the fiim fascia 
like bands. In view of these findings a nephro-ureterectomy was done. Lumina 



ABXOBJIALITIES OF laDNETS, tTRETERS, AXD PERINEPHRIC FASCLA. 721 


narroAnng in branches of the right renal artery (fig. 10, B) was an incidental 
finding to chronic pj’elonephritis and both appeared to bear some relationsliip 
to his hypertension, because after nephro-ureterectomj- the blood pressure was 
somewhat lowered. 

A 5-months old female had complete bilateral duplication of pelves and 
ureters associated A\ith recurrent severe attacks of Esch. coli pj'elonephritis 
(fig. 11). The retrograde pj'elogmms showed a marked degree of hydronephrosis 
of the upper left pehds and a kinked tortuous hydro-ureter (fig. 12, A). Surgical 



% 

-JLU’-'-r - . ___ ^ ^ 

Fig. 6. A, parasagittal section of normal iiretpr * i- . 

parasagittal section of ureter from this patient to show ^ 60 -) B, 

(Hematoxylin and eosin X 60.) ^ "°’^osis involving xmrious lavers. 

exploration revealed multinle fasciol-l!t-o i 

ureters. After the bands had been relea'^ed both ^ 

Since the function of the upper reml^ no - i excessively long, 

(phenolsulfonphthalein excretion was less tha^-^ greatly diminished 

hour) the upper pelvis trith its pai^^cl™ n I ""7 
The lower ureter was then e“rronJ T 
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bands at the ureteropelvic juncture and at the lower ureter, both on the right 
side (hg 13, C). men these bands were surgically released, the ureter was 
eNcessiwely long but not narrow. Subsequently 3 cm. of the ureter ivas resected 
^ ureteropelvic juncture with anastomosis to the pehds over a 

catheter. The results of reconstructive surgery are shown in figures 
13, E and F. 



Fig. 7. A, retrograde p 3 'elogiam sliows a marked right hj'dio-ureter and In-dronephrosis 
involving only ureter and kidnej^ in a 24'3'ear old man -with pathological fractures of both 
femoral necks. B, retrogzade pj'elogram taken in standing position to demonstiate lack of 
drainage of dj^e, meter obstiucted at point neai bladder. 

RENVL RICKETS 

In 1 patient with renal rickets (hyperparathyroidism) and hypoplastic left 
kidney, both retroperitoneal spaces were surgically explored. Fascial-like bands, 
although thin, were present along the course of the ureter. The bands were not 
surgically released because of her poor general condition as partl}^ eridenced by 
the blood chemistiy studies which indicated set'ere uremia. 

UNILATERA.L INCOMPLETE DIVISION OP THE URETER 

Nordmark^® pointed out that patients with unilateral incomplete diidsion 
the ureter are prone to have pain and infection. Two patients with pain and 

I® Nordmark, B." Double formation of the pelves of the kidneys and the ureters. Embry- 
ologJ^ occur:ence, and clinical significance. Acta, radiol , 30; 267-278, 1948 
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abnorm-^lities of RIDXEYS, ERETERS, AXD 

Esch. coli infection who had unilateral incomplete dnnsion of the ureter (both 
upper ri<^ht) were found to have hearw bands producing some obstraction at the 
point ofluncture of the two ureters. In the fh'st patient the obstruction was so 
marked that both pehic components showed marked dilatation and the phenol- 
sulfonphthalein excretion from both right pelves revealed less than a total of o 
per cent in one-half hour. Therefore neplwo-ureterectomy was performed. In 
the second case, the bands were not so dense and the lower right ureter showed 
marked naiTowing at its juncture with the ureter which drained the uppei 
pehds (fig. II, -I and B). The bands which rotated the lower ureter posteriorly 
were released and a side-to-side anastomosis carried out. The result of the 
procedm'e is shomi in fig. 14, C and D. 



Fig. 8. A, retrograde pyelogram shows right and onlv kidnev of a 20-vear old man with 
hypertension and complaining of marked fatigue. B, retrograde left ureterogram reveals 
a remnant of ureter (arrow). At time of cistoscopy, it was observed that left side of trieone 
and ureteral orifice were atrophic. ® 


ECTOPIC XTRETER 

In 1 patient the left uieter was found to emptv into the floor of the urethra 
near the bladder neck (fig. 15, A). At the time of surgerv, verv dense and tight 
bands were found ne.xt to the urethral wall. These bands were not released but 
i^ead the ureter was cut ohhquely caudad to the bands, and implanted'into 
the b adder near the midtrigone where the rate of bladder growth might be less 

If diM f ' abnoimal differences in the rate of growth 

of the lateral and medial portions of the bladder wall, in some cases of double 
uretem, may cause anomalous position of the ureteric openings. It is po^rib e 
that tins condition may also be found in cases with one urLr, and mav LTount 

Mome, I. tv.: Double ureter in tuo human embryos. .Anat. Rec.. 103: 19^201, 1949. 
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for changes in tlie ureter and fascia near the uretero-urethral junction as found 
in this patient. 


TR-VUIIA AND ABERRANT ARTERY 

The inipoitance of tlie perinephric fascia in limiting the spread of evtravasates 
is M ell demonstrated in figure 16. This 7-3'ear old boi' was hit by a passenger bus 
and came into the Emergencj' Department in sei'ere shock ndth a blood piessine 
of 30/0, and ■nith the light flank progressii'el}' enlarging. A 10 minute evcietorj' 
urogi'am (despite this very low blood pressure an adequate excretoiy uiogram 
was obtained) showed the spread of diodrast into the space limited bi' the 
perinephric fascia. In this instance the ureter had been corapletelj^ sei'ered by an 



Fig. 9. Cioss section of left ureter from same patient as figure 8 to shou- marked degree 
of atrophy. (Hemato.\ 3 'lin and eosin X 23.) 

aberrant renal arterv which was bleeding. Ai’ound both the arteri' and luefcer 
were several fascial-like bands. The arteiy was ligated, the bands leleased about 
the ureter, and the ureteral defect corrected by an end-to-end anastomosis ot er 
a 6F whistle-tip catheter. 


VESICO-URETEROPBLtUC REFLUX 

In another patient cystograms demonstrated left vesico-ureteropehic reflux 
and tnisting of the ureter (fig. 17, A). During surgical e.xploration of the uretei, 
set'eral fiim fascial-like bands were found at the site of the twisting. These ^eie 
released and the ureter became straight, longer, and slightly dilated. - er 
implanting the lueter into the midtrigone region of the bladder it was found a 
the ureter bad an e.xcessii'e length of 2 cm. protniding into the bladder lumen. 



Fig. 10. retrograde pyelogram shows multiple points of obstruction along right 
ureter with blunting of calyces. During surgery multiple bands were found along course 
of ureter. This 2-year old boy also had pathological fractures of both tibias, delayed closure 
of anterior fontanelle, hjirBrlension, and a question of coarctation of aorta. B, narrowing 
of lumen in a branch of renal arterr- by proliferation of connective tissue of intimal layer. 
ft'erhoeS elastic tissue stain.) 

patient tvith an ectopic ureter, tvbere bands were obstnicting the ureter to some 
degree at the uretero-urethral juncture. Since the ureters entered the exstrophied 
bladder at considerable angulation it is probable that this condition e.xplains the 
dilatation of these stnictmes. Later the bladder defect was closed and the 
changes in the labia were sur^cally corrected. 


DISCCSSIOX 

-\s pointed out by Ostling,'- Dan’s.'^- and others, intrinsic ureteral lesions 
may be present and account for ureteral and pehnc dilatation and changes in 

Ostling, K.: On the genesis of hydronephrosis particularly nith re^-ard to the chnimes 
at the uretero-pehnc junction Acta Chir. Scand., 86: suppl. 72: 12’ pagt' m’ 

2.37, 1947 ?®’ ureterotomy; Result after four yea re J.'L^ol'., 57: 233- 

work and c’linicaV’resulre^'L ureterotomy: Experimental 
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Ri5ht Left 



^ j- to show bilateral complete duplication of ureters and pelves in a 5- 

montn old female with a histoij' of chills, fever, and abdominal distention. 



Fig. 12. A, retrogiade pj'elogram showing marked degiee of hydronepluosis of UPP®*" 
left pelvis and a toituous kinked hydro-uretei, pioduced in part by multiple fascial-nte 
bands. B, after surgical release of multiple fascial-like bands and removal of upper pel™ 
and its ureter, loner uieter nas e.xcessively long. Pj-elo-ureterogiam 15 days after surger) 
shows result of oblique resection of 5 cm. of ureter, end-to-end anastomosis ovei a SI' sol 
rubber catheter, nephrostomy, and a Kelly-Biodel nephropexy. (Arrow points to site o 
ureteial anastomosis.) 

the 2 ’enal pai'encb^'ina. At times, according to Indn and Kraus,iij’^dionephrosis 
is quite evident and yet no definite obstiaiction can be demonstrated in the 

Irvin, G E. and Kiaus, J. E. Congenital megaloureter and hj'droureter. Arch. Path., 
46: 752-765, 1948. 



ABXOB>L\LmES OF 



Fig. 13. .-1, B, C, retrograde serial pyelograms show right hydronephrosis with obstruc¬ 
tion at ureteropehnc juncture in a 3.5-year old female suffering from right flank pain and 
Esch. coli infection. 5Cote at ureteropehic juncture, that upper kink (above arrow in .F 
and level with arrow in B) is constant in all three e.vposures (A, B, and C), while lower 
lank in ,4 (level nith arrow) disappeared in C (marked by arrow). In addition, lower ureter 
is partially obstructed (black arrow). Fascial bands were formed at both sites. D, part of 
a fascial-like band (.Y) is shown adherent to ureteral wall. This specimen is from site marked 
by white arrow in B. (Hematoxj-lin and eosin.) E, ureterogram shows result of surgical 
release of bands about lower ureter. Compare with site of lower arrow in C. F, pyelo- 
ureterogram taken 16 days after surgerj- shows result of oblique resection of 3 cm. of ureter 
at ureteropelvic juncture, end-to-end anastomosis over a 12F Foley catheter, nephrostomv 
and Kelly-Brodel nephropexj'. 
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Riqht Left 



Fig. 11. Drawing to sliow bilateral complete duplication of ureters and pelves in a 
month old female with a historj- of chills, fever, and abdominal distention. 











Fig. 12. A, retrogiade part bv multiple fascial- ike 

left pelvis and a tortuous kmked hydro-ureter, prod ^ P ^ lemoval of upper pehns 

bands B after suigical release of multiple fascial-hke bands ana iei|^ ^ g^j.ggry 

and its uJeter, lon er ureter was ^end-to-end Lastomosis over a SF soft 

oretoral «na.lomos,s.) _ . 


ureteral anastomosis.; . 

the renal parenohjena. At timea, according to Irrdn »■><> J 

■‘"L «.iclent Ld yet no definite obstrnetion can be 


is quite eviaem aiiu yob ... 

=0 Irvin, G. E. and Kraus, J. E.: Congenital megaloureter and hydrometer. . 
45; 752-765, 1948. 
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v-retebs, and perta-ephric fascia 



Fig. 13. .4. B. C. retrograde serial p^elograms show right hydronephrosis with obstruc¬ 
tion at ureteropelvic juncture in a 3.5-jear old female suffering from right flank pain and 
Ebch. coli infection Note at ureteropelvic juncture, that upper Idnk (above arrow in --1 
and le\el with arrow in Bj is constant in all three evposures (.-I. B, and C). while lower 
Idnk in .4 tier el with arrow) disappeared in C (marked by arrow). In addition, lower ureter 
is partialU obstructed (black arrow). Fascial bands were formed at both sites. D, part of 
a fascial-hke band (X) is shown adherent to ureteral wall. This specimen is from site marked 
b> white arrow in B. fHcmatoyjlin and eosin.l E. ureterogram shows result of surgical 
release of bands about lower ureter. Compare with site of lower arrow in C. F, pyelo- 
urcterogram taken 16 dai s after surgery shows result of oblique resection of 3 cm of ureter 
at ureteropeWc juncture, end-to-end anastomosis over a 12r Folev catheter, nephrostomy 
and Kelly-Brodel nephropevy. 



Fig 14. A, preoperative retrograde pyelogram enlarged to demonstrate more clearp 
narrowness of lower right ureter as it joined upper one (arrow) Patient, a 25 year oia 
nurse, had right flank pain and recurrent attacks of Esch coh infection B, preoperatiye 
retrograde pt elogram taken in upright position to show poor drainage of lower right pelvis 
C, postoperative letrograde pyelograms to show result of side-to-side anastomosis oi 
upper two ureters after bands had been released about their juncture. Lower ureter was 
rotated posteriorly bj these bands D, postoperative excretarv pyelogram taken in 
iinneht position to demonstrate adequate drainage of both right pelves 





rigone region of blnddei. 



Fig. 16. A 10 minute e.Ncretory urogram of a 7-year old boy revealed extravasation of 
diodrast into right perinephiic space, periphery of which was limited by perinephric fascia. 
During C 5 stoscopy it was observed that right ureteral orifice was not functioning (note 
Idadder defect). Since he sustained a fracture of bonr- pehds it is possible a hematoma was 
formed which may have put pressure against right'side of bladder. Furthermore, rectal 
examination revealed a right lectal mass. (By permission of Surg., Gjmec. and Obst.) 


JOHX A. BAXJAMIX AXD CH.ARLES E. TOBIN 


Fig 17. A, cvstogram (5 per cent skiodan) to show left vesico-ureteropelyic reflu'c in 
a 4-vear old female who had recurrent attacks of Esch. coli infection. Lateral view to snow 
twis’t in ureter (arrow). B, postoperative cystogram, lateral f'ey, shows absence oi re ■ 
Cj pyelo-ureterogram taken 16 da 3 'S after surgeo’’ to show straight ureter and a 
twisting. 
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Striding the ureteral wall itself. The tissue reaction to the cellophane was one of 
sclerosis uith increasing fibrosis to such a degree that the ureter was constricted. 
As a result of this reaction obstraction was produced and hydro-ureter ufith 
hydronephrosis developed. Henriksen” found in his study of the Ijunphatic 
spread of carcinoma from the cerdx and body of the utems that ureteral ob¬ 
straction was erident in 82.8 per cent of the nontreated cases and 78.6 per cent 
of the treated cases. Everett, et ai.^ reached similar conclusions from their 
studies on the effect of radiation therapy, for carcinoma of the cerdx, upon the 
urinary tract. Furthermore, inflammatorj^ reactions may develop to such a degree 
that the ureter will be obstracted, as was seen in the case presented by Hejunann 
and iMartin.-^ 

Final!}' perinephric or peri-ureteral fascial-like bands may also be associated 
with ureteral obstruction as was pointed out in this paper. It becomes clear, 
indeed, that a number of conditions might involve the ureter to produce ob- 
stimction. 

Furthermore it appears that these fascial-like bands may be fonned in some 
cases by condensations of the fascia (figs. 13, D and 18, A and B) which act as 
points of anatomical fixation. As a result, the ureter may become elongated, 
tortuous, and twisted between these bands. Along with this ureteral obstruction, 
changes in the tissue of the ureteral wall itself may occur (fig. 6, B). This may 
explain, to some degree, ureteral atony found in such cases. -4fter release of these 
fascial-like bands, in most cases, it was necessary to correct other ureteral 
changes, such as excessive length or narrouing of the wall itself, by suitable 
reconstractive surgical procedures. 


SU:UJL4RY 

Perinephric fascia changes and peri-ureteral fascial-lilie bands were found in 
association with certain abnoimalities of the kidneys and ureters. 

The perinephric fascia could not be identified, and apparently did not develop 
when bilateral renal agenesis existed. 

In unilateral renal agenesis, the perinephric fascia could not be identified in 
the retroperitoneal space in wliich the ureter and kidney were absent. 

If the ureter were partially represented, the fascia was poorly developed and 
ended uith the cephalad tip of the ureter. 

In most patients, after the release of these bands it was necessary to correct 
excessive ureteral length or narrouing by suitable reconstractive surgical pro- 
cedures. ^ 


carcinoma oi the cer^'ix 

if\ m 


" Henriksen, E.: The lymphatic spread of care 
uterus. Am. J. Obst. & Gvnec., 58: 924-942 1949 

radiaU;rther?pj®fo?cicino^^ f e effect of ir- 

Gyncc., 58: 905-923, 1949. ^ urinary tract. Am. J. Obst. & 

624, 1949 "''''^"’ ^^urtin, J. V.: Bilateral megalo-ureter in a child. J. Bed., 35: 61S- 
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DISCUSSION 

Dr. Charles Montgomery Steavart (Los Angeles, Calif.): Dr. Benjamin’! 
papei is a concise summation of those causes of ureteral and renal obstruction 
which have been misinterpreted or completely ignored. The slides demon¬ 
strating his postoperatiAm results are conclusive, Ausible proof of the soundness 
of his preoperatiAm contentions. Attempts to add to a paper as complete as 
Di. Benjamin s could onlj'' result in a repetition of facts already recorded. 

Dr. Donald Charnock first interested me in this problem at the Childrens 
Hospital in Los Angeles seAmral years ago. IMarked ureteral dilatation, especially 
in children, progresses through tAA’o distinct phases. The first phase results from 
obstruction at, or distal to, the ureteiwesical junctions. This dilatation is one 
of increase in ureteral diameter only. At this stage, remoAml of the obstraction 
usually’' results in regi'ession of ureteral dilatation, completely or in part. Com¬ 
plete regression may’’ not occur, but at least progression of the dilatation is 
halted. 

The second phase begins AA'hen a maximum increase in ureteral diameter 
has been reached, and greater ureteral capacity can only’’ be obtained by a 
gradual inci'ease in ureteral length. In increasing its length, the ureter noAvmust 
adapt itself to a space AA'hich has a degree of limitation someAA'hat resistant to 
this enlargement. This limitation to expansion in the retroperitoneal space 
does not in itself cause obstmetion. Limitation of free mobility’ occurs along 
the lengthened ureter at anchor points proA’ided by’ the peri-uretei’al fascial 
bands, and it is at these points AA’here the ureter noAV begins to obstruct itself. 
The greatly elongating ureter is forced to actually tAA’ist and kink Avith resultant 
flexion compression at the points Avhere these fixed fascial bands are present. 
Once the second phase has been reached, I’egi’ession not only does not occur 
after the remoA’al of the primaiy cause of obstmetion, but dilatation has been 
obserA’ed to progress. This progressiA’'e dilatation in the second phase is solely 
due to the ureter actually’ obstructing itself at the peri-ureteral fascial anchoi 
points. On surgical exploration of these ureters AA'hich haA’e progressed through 
the tAA’o phases of dilatation, it has been obsei’A'ed that peristalsis AA'as present 
and actiA’e. Manual compression of these ureters before they’ AA'ere mobilized 
did not result in ready’ emptying of the contained urine into the bladder. Hoaa- 
ever, folloAving the remoA'al of the restricting peri-ureteral fascial bands an 
complete mobilization of the ureter, manual compression of the uretei leadily 
emptied the contained urine into the bladder. We do not hesitate to resect 10 
to 14 cm. of these elongated ureters. End to end anastomoses haA’e given goo 
postoperative results from a drainage standpoint, and in those cases AA’here 
the second phase of obstruction AA-as CA-ident, progressiA'e ureteral and zena 

obstructiA’e damage has been azTested. 

Delayed cystogz'ams haA'e proA’en to be a A'aluable diagnostic aid in many 
instances Avhere incompetence of the ureterovesical junction could not be deter¬ 
mined in any other AA-ay’. When concentrated contz-ast medium is instilled into 
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the urinary bladder, and retained continuously while x-ray exposures are taken 
at variable intervals during the following one to three hours, the resulting films 

have been named “delayed cystograms.” 

Dr. Abrah.xji G. Fleischman (Des Moines, Iowa); We owe Dr. Benjamin 
and his associates our personal felicitations for re-emphasizing the importance 
of the perinephric fascia, and for again directing our attention to the reconstruc¬ 
tive surger 3 ^ and the management of increased uieteial length. 

I have been extremely interested in that particular phase of the subject 
because, in the early thirties, when many of us were interested in doing renal 
sympathectomies and adrenal denervations and presacral neurectomies, we 
were told by many investigators that we would have subsequent disturbance 
in the innervation of those organs, but experience has indicated that such is 
not the case. In the instances where I have resected redundant, tortuous ureters, 
the improvement in the renal function sometimes lias been remarkable, which 
indicates the remarkable recuperative power of the kidney when the drainage 
is ample. 

I am sure that those of jmu who have viewed the exhibit of Dr. Lewis’ new 
concept of the megalo-ureter were impressed with the fact that previously we 
have not managed correctlj' this particular pathological condition. We must 
not forget that frequentlj^ the condition is associated with marked hj’^dro- 
nephrotic kidnej's, and unless that condition is corrected, resection of the in¬ 
creased ureteral length will not bring about the clinical improvement that is 
to be desired. I should like to present a modification that I have observed only 
once described in the literature, in the management of redundant hj'dronephrotic 
sacs. 


iManj” technical refinements arc described on the technique of removing 
redundant hydronephrotic sacs. In resecting these hydronephrotic redundant 
sacs, it is important that the axis of the incision be in line with the ureteropelvic 
junction. 

In the past few years, I harm been handling this problem with a very simple 
procedure, instead of using some of the more complicated techniques. Three 
guide sutures are used: one at the ureteropelvic juncture, one at the upper 
angle of the sac, and one at the medial portion of the sac. With a sling on each 
side of the upper and lower pole of the kidney, and a long S-inch straight forceps 
with striations in the longitudinal axis of the forceps through the margin of the 
pelvis to be resected, one is able then to resect with precision and exactitude 
that portion included within the forceps, either with the knife or a straight 
pointed scissors. With an interlocking suture the remaining portion of the sac 
is sutured down to the ureteropelvic juncture. 

Dr. Joi^- A Bex^vmix (Rochester, N. Y;); I should like to re-emphasize 
vhat Dr. David M. Davis of Philadelphia and others have stressed for^vears 

f r changes are the fault of changes in the ureter 

Itself. Therein lies the pathology to which we should direct our attention 



The JouiiN’AL or UnoLoav 
Vol. 05, No. 5, May 1951 
Printed in U.S.A. 


HYDRONEPHROSIS IN INFANTS AND CHILDREN 

MEREDITH CAMPBELL 

From the Dcparlmcnl of Urology, New York Universily-Bcllevue Medical Center, 

New York, iV. F. 

Hydronephro.sis is the commonest abdominal tumor in infants and cliildren 
and is most often recognized complete urologic examination performed be¬ 
cause of persistent pjairia—so-called chronic pyelitis. In many cases of mild 
asymptomatic urinary infection perpetuated by unidentified hydronephrosis, 
an acute exacerbation of the infection results from sudden increase in tire urinaiy 
obstruction which initially caused the hj^dronephrosis. Yet an acute infection 
elsewhere (nasorespiratoiy, cutaneous, infectious disease) may engender metas¬ 
tatic exacerbation in the injured kidne 3 '^ or bj"^ toxic trauma increase the renal 
debilit}'’ and lower the local resistance. This induces the clinical picture too com¬ 
monly designated as acute pyelitis and which, continuing, becomes “persistent 
acute p^mlitis." In some instances the urinaiy infection is an accidental finding 
when recurrent gastro-intestinal symptoms for example, are under inrmstigation 
and routine anal 3 ’’sis of a casually collected urine specimen is made. Yet urinaly¬ 
sis may be essentially normal and the urine sterile in the presence of advanced 
hydronephrosis and grave urinary obstruction. In the present communication 
the pertinent considerations in 828 cases of hydronephrosis in infants and chil¬ 
dren arc presented; in this series the condition was discovered at autopsy in 316 
cases and in 512 was disclosed by urologic investigation.* 


ETIOLOGY 


Age. The ages of the infants and children reported are shown in table 1 m 
which it Avill be noted that in those e.xamincd post mortem and those examined 
clinically, the incidence of hy'^dronephrosis upon the basis of congenital malforma¬ 
tions is extremely high, especially in the group less than 1 year of age. Moreo\Tr, 
the condition is frequently'' either the direct or an important associated cause of 
early death. Eighty'-one per cent of the autopsy' group were 12 months of age 
or less as were 22.2 per cent of the clinical cases with a combined average of 44.T 
per cent or nearly' half. Not until the fourth decade do the clinical manifestations 
of hydronephrosis assume comparable impoi’tance. 

Sex. As shown in table 2, in infants and children hydronephrosis appears to 
be slightly' more frequent in females. In the evaluation of the autopsy' findings 
in this series, however, tudee as many males as females wore thus examined, 
while in the clinical group the mate:female ratio is 2:3. 

Side involved. The occurrence of hy'dronephrosis is slightly' greater on the le 
side but in nearly half (43.4 per cent) of the cases the lesion is bilateral and 


Read at annual meeting, American Association of Genito-Urinary Surgeons, Ilcishc}) 

*’The^statistical summaries recorded here are based on 1) the study by I-*'® ‘‘I”*'*,'.®'', 
47,483 autopsies, of which 15,919 were in infants and children (Campbell: Clinical 1 ‘ 

Urology W B Saunders Co., Philadelphia, 195i-in press), and 2) 512 infaiKs and children 
with liyd-’-onephrosis personally' examined and treated. 
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commoolv the result of lower urinary tract obstruction (table’-), ^ile 
tlon at or peripheral to the bladder outlet usually accounts for advanced bilateral 
involvement (table -51, in a surprising munber of cases the etiologic tactor is 
bilateraUv supnu esical and chieBy ureterovesical junction stricture, ureterocele, 
or ureteropelvic junction blockage by stricture, aberrant vessel, or angulation, 
and in the order named. Yet combined or multiple obstructions axe not uncom- 


T^-bi-E 1. fftjdroncph'Osis in infanis oii'J children. Ag'^ in S2S cases 



srx 

(15,919) 1 

CiSK3i.\i 

TOT 43: 

cl6 CO**? 1 

ill ^ 

SIS ca>ei 

0-6 mo. 

M 

' Its (10.712) 

1 

21 

169 


F 

57 (5.207) 


97 

7-12 mo. 

AI 

i 30 ’ 

22 1 

61 


' F 

12 ' 

31 ' 

43 

1.3-36 mo. 

M 

1 

46 ■' 

64 


F 

( 17 

7S 1 

95 

3-6 \r 

-M 

1 9 . 

55 

65 


i F 

o 

So 1 

90 

7-10 jT. 

-M 

„ 

1 

25 


F 

1 

6-5 

65 

U-15 yr. 

M 

® *1 

2-1 

so 


F 

o 

y 

16 ^ 

21 

Table 2 

. Bijdroncphrosis 

in (ti/nn's and children. 

EtioTopy in SiS 

case^ 



tCTO-ST (is,?!?} 

CLsac-u. 

TOT4i 



516 cai«ur 

Ill 


Side Involved 


) 



Right 


67 

175 

9-1:) 

L“ft 


75 

152 

227 

Bilateral* 


174 ' 

1S5 5 

•359 

Sex 





Male 


240 

t 

J9T 

J37 

Female 


76 

315 

391 

Location 





Supravesical 


1 ’ 

J 


1 ' tiilateral 


152 

322 

-174^ 

Bilateral 


lOS 1 

ict> 

*>10 

Infrat esicalr 


56 


144 


* Including lnlr3^ esienl obstruction. 


f Hjdronephrosis UnUaternl 16. bilateral 35. TTuh supravesical obstruction- Uni 
lateral I, bilateral o. 


mon. for example, contracture of the vesical outlet and ureterovesical junction 
stricture, or ureteral obstruction with secondarj' vascular blocka-e. In the tabu¬ 
lation here the pnmary or proximal blockage is the one recorded^ 

The numerous conditions both congenital and acquired which mav produce 
hydronephrosis are shotvn m tables .3 to 0. Here it vnll be noted that urinarv 
stasis and 'or obstruction often restdts from neuromuscular disease of the uS^n- 
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Table 3. Congenital and acquired lesions causing urinary obslruclion in children 


I. Urethra 

a. Congenital or acquired 


b. Congenital 

Posterior urethral valves 
Penile torsion 
Abnormal openings 
Epispadias 
Hj’pospadias 


Phimosis 
IMeatal stenosis 
hleatal atresia 
Stricture 
Cysts 

Diverticulum 

Hypertrophied verumontanum 
Hydrocolpos 

c. Acquired 
Polyps 
Trauma 
Calculi 
Tumor 

Extra-urinary masses, cj'sts, etc. 

II. Bladder 

a. Congenital or acquired b. Congenital 

Contracture of vesical neck 
Hypertrophy of vesical neck 
Median bar 
Median lobe 

Hypertrophy of inter-ureteric ridge 
Diverticulum 
Neuromuscular disease 

1. Cord bladder 

2. Atonic bladder 
c. Acquired 

Tumor 

Prostatic enlargement 

Prostatic neoplasm (sarcoma chiefly) 

Calculi 

Foreign bodies 

E.xtravesical masses (sacral teratoma, anterior sacral 
meningocele, sacro coccygeal chordoma, hydro¬ 
colpos, hematocolpos, etc.) 

Rectal distention by feces, appendiceal abscess, etc. 

Ill, Ureter 

a. Congenital or acquired b. 

Stricture 


Anomalies: Exstrophy, redupli¬ 
cated, bipartate, etc. 
Trigonal curtain obstruction 
Ureterocele 
Hydrocolpos 


Stenosis 

Atonj' 

Spasm 

Cj'stic dilatation 

Kinks 

Angulations 

Diverticulum 

He7-niation 


Congenital 
Anomalies of number 
Anomalies of termination 
Valves and folds 
Ureterocele 
Vascular blockage 

1 . Primarj' 

2. Secondary 
Torsion 
Retrocaval 
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m. Treter—lCo7)linued> 
c. Acquired 
Calculus 
Inflanunation 
Ureteritis 
Peri-ureteritis 
Long-standing infection 
Blood clots 
Trauma 
Ligation 
Tumor 

Extra-ureteral masses, fibrous bands or enlarged glands 
which compress the ureter 
Fecal distention of rectum 
IV. Pelvis and kidney 

a. Congenital or acquired b. Congenital 

Abnormal ureteral insertion Renal anomalies of number, form, lo- 

Stricture at pelvic outlet cation, size, etc. 

Accessory renal vessels 

c. -Acquired 
Calculus 

Pelvic outlet blockage by intrarenal or extrarenal neoplasm 

Ptosis 

Trauma 

Infection, especially long-standing 
.\neutysm of renal artery (very rare) 

Stress ht'pertrophy of pelvic and calyceal musculature 


T.\Br.E 1. Hydronephrosis in infants and children. Xalure and location in 83S cases 



(15,919) 

cuKicja 

TOT XL 

316 cases 


512 cases 

S28 cases 

Rt. < Lu i Bil. 

Kt. ; 

1 

Lt. 

Bit. 


Ureteropehlc Junction and .Udjacent 


: 

1 



j 

Ureter 

1 ! 1 

1 

1 i 

i 



Stricture 

7 1 17 ; 10* 

, 33 : 

32 

1 Hi 

110 

.Aberrant Vessel 

3 { Z ' 

10 i 

1 16 


37 

Stone 

<11 1 


1 O ! 

1 

3 

Valve (fold) 



! 



Kink; 

i 1 1 

2 

1 4 

0 

9 

Peri-ureteral Fibrosis 

1 

2 

) 


3 

Tuberculosis 

3 ( i 

1 

i o 



Postoperative Stricture 

' 1 1 





Hydro 1 redupl. Kidnev 


9 

h 



Localized Hydronephrosis 


i s 

' A 



Other 

4 

1 

i 

1 



( . . • u.r.j, & L.N .j. on same side (Rt 5-Lt *>) 

Aophroptosrs; Brlateral Ureteral Gumma; Uterine Arterv Compression- Perinephric 
Abscesp rnflammatory Parenchymal Edema C.ausing Compr'ession (Ttt 1 ) ’ ^ 

T HiWtorfit T \ T .t. T- O T /o\ ® ^ ^ xy. 


t Bilalcr.al U.VJ. A U.P.J. (3). 
t All but one due to distal obstruction. 
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channels, the central nervous system lesions in the young most frequently being 
the result of anomalies of vertebroneural fusion (spina bifida, meningocele, etc.). 


PATHOLOGY 

The renal arcliitectural changes in h 3 '^dronephrosis are indicated in table 7 
(after Hinman); the urographic corollar}'^ is given in table 8. The nearer the ob- 


Table 5. Hydioneplirosis in infants and children. Nature and location in 828 cases 



AUTOPSY (15,919) 

CLIVICAL 

TOTU, 

316 cases 

512 cases 

828 ca«es 

Rt. 

Lt. 

Bil 

Rt 

Lt 

Bil 


Bodj' of Uieter 








Stricture 

9 

12 

14 

29 

20 

5 

89 

Stone 


1 

1 


4 


6 

Valves (fold) 

1 

1 

1 




3 

Kink 



2 

2 

1 

2 

7 

Peri-ureteral Fibrosis 




1 



1 

Diverticulum 





1 


1 

Other* 







4 

Ureterovesical Junction 








Stricture 

13 

14 

24 

54 

52 

68 

225 

Ureterocele 

1 

6 , 

1 

26 

17 

4 

55 

Stone 

3 

1 



1 

1 

5 

Ectopic 

2 



10 

9 

2 

23 

Fibrotic Ureter 

1 






1 

U. opens in Diverticulum 

2 



1 



3 

Aberrant Vessel 




1 



1 

Kinkst 




9 

8 

4 

21 

Tuberculosis 




4 

2 

1 

7 

Hydro. 5 Redupl. Kidney 




21 

12 

1 

34 

Prolapsed Ureter 





1 


1 

Other! 







b 

Unknov n§ 




_ 





* Aberrant Vessel (Rt. <& Lt. each 1); Tumor Mass (Rt. 1); Tuberculosis (Lt. 1). 


t Secondarj' to Distal Obstruction. 

J 1 . Bladder stone in diverticulum into nhich ureter opens. 

2. Metastasis from sarcoma of uterus. 

3. Ectopic kidne 3 ^ . , , 

4. E\tra-uroteral compression by retroperitoneal glands, retroperitoneal abs < 

vesical diverticulum (each 1 ). . . 

§ Unrecognized or undetermined neuromuscular vesical disease or ong s an 

fection ii'as probably etiologic. 


struction is to the Iddney, the more rapid and severe are these changes. i 
increasing intrarenal urinary back pressure, which is the sum of the renal sec - 
toiy pressure and the h 3 ^drostatic gratdtational element, the renal paienc 13 
is pro'rressiveb’' compressed between the tense expanding intrapelvic ly lau 
mass and the dense renal capsule. There is interference with the parenc yma 
blood supply and the resulting anoxemia causes grave trophic and othei es 
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,ive changes in the ccUular slruclure and these triU be naost severe in the tissues 
farthest from the main blood supply. lutratubular distention auynents t 
injuiy. As the parenchjmal damage progresses, glomeruli are altered, manj be- 

Table 6. Hydronephrosis in infants and children. Xaturc and locaiion in 828 ca^ 


Bladder Outlet 
Contracture 
Neurogenous . 

Valves (fold). 
Hypertrophy of trigone 
Sarcoma of bladder 
Sarcoma of prostate 
Exstrophy of bladder 
Hnknonrn (prob. neurog.) 
Urethra 
Posterior 
Valves 

Hyper, verumontanum 
.Atresia 
.Anterior 
Stricture 
Imperforate 
Stenosis of meatus 
Phimosis 


j AUTOPSY (15,919) 

CLtKICXL 

TOTU. 

• 316 cases ( 

512 cases 

S2S cases 

1 ! 

Rt. 

ll ; 
__ (- 

Bd 


■ i’ 

1 

3 

2 

1 

1 

2 i 

20 

27 
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4 

2 1 
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46 


1 
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2 

3 


1 j 


j 


1 


1 j 


1 

1 

2 


1 1 

1 

1 

4 

i ° 
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1 


3 

3 


S 

t 


5 

13 


6 


2 

22 

30 


17 


1 

5 

22 


1 


! 

1 

1 

1 


1 



6 

7 


1 




1 




1 

i 4 

0 


2 

i 


1 

2 



i 


i 



T.able 7. Progrcssiie changes in hydronephrosis 


TYPE or CEETES.M. 

TYPE or PITHOLOCIC CH.O.CE PPOGPESSn’ELY PPODCCED 


Pnmao’ 

Secondarv and Tertiary 

1. Complete 

Primarx- atrophy 

Hx'dronephrotic atrophx- 

Secondary atrophy irith anuria, or 
Changes ndth infection 
.Atrophic p\ elonephritis, infected 
hx dronephrosis, pyonephrosis 

2 Partial 

3 ProgrchSive (partial 

CO complete) 

Hydronephrotic atrophy i 

Secondarx- atrophy with anuria, or 
Changes ixith infection 

4. Temporaiy (relief 

after 1 or 2) 

5 Intermittent (1 or 2, 
periodically) 

Hx dronephrotic atrophy 

Changes with infection 

Changes ndth infection or 
Hydronephrotic repair 


come hyalinized or disappear, while dilatation and shortening of the tubules 
occur and often with eventual disappearance of manv. 

1 he location and nature of the factors concerned in the patho"ene'i=: of hydro- 
nephiosis as observed both at autopsv- and clinicallv in the 51 ra^es in this 
senes are shoum in tables 4 to 6. The degree of hydronephrosis observed in the 
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clinical^cases and graded from 1 to 4 plus is shonm in table 9 (compare mth 
tables 7 and 8). The MTiter’s clinically convenient rule-of-thumb gradation of 
hydronephrosis is as follows: 1 plus designates pelvicalj^ceal dilatation half 
again noimal size; 2 plus means twice norma] size; 3 plus signifies three times 
norrnal size, and 4 plus, four or more times normal size. It is recognized that this 
classification or grouping is conservative and subject to criticism for it is the 
functional rather than the anatomic damage we are fundamentallj^ interested 
in and concerned about. When the pelvis is largelj’’ extrarenal and by dilatation 
more or less buffers the urinaiy back pressure, caljmeal dilatation is usuallj" com- 
parabl}^ less than that of the pelvis, while in intrarenal pelvis, great parenchymal 
damage commonlj'- results from anatomicall}'^ moderate pelvicalyceal dilatation. 
In the usual postmortem examination and owdng to some ureteropelvical.yceal 
contraction after death, onlj' the moi'e advanced grades of hydronephrosis are 
likeh’’ to be recognized in the gross specimen. These are chiefly the lesions that 
urographicallj'' one would rate 3 plus or 4 plus, while man.y of those which uro- 
graphicaliy' would be designated as 2 plus degree will be passed over and practi¬ 
cally^ no 1 plus hy'di'onephroses will be recorded. For the same reason ureterocele 


T.4BLE S. Urographic changes in hydronephrosis 


location 

E\RLY 

L^TER 

ADVANCED* 

Pelvis 

Increase 

Increase 

Increase (round sac) 

Major calyces 

Broadening at base 

Broadening through¬ 
out 

Sacculation 

klinor calyces 

Flattening or club¬ 
bing 

Obliterated 

Obliterated 

Papillae 

Shortening 

Shortening 

Obliterated 

Ureter 

Xo change 

Change in insertion 
angle 

Elongated (usually not 
seen in urogram) 


is commonly o'smriooked by' the autopsy' surgeon. Therefore, in the statistical 
study' of the degree of hy'dronephrosis present in the cases upon which this 
communication is based, only' those clinically studied are recorded. 

The degree and nature of accompany'ing infection in the clinical cases aie 
shown in table 9 as are associated renal anomalies and pathology'. It is note¬ 
worthy' that a wide ■s'ariety' of nonurologic maldevelopments were found in tins 
series and no sy'stem was spared. 

Hy'dronephrosis is of notoriously high incidence in renal reduplication an in 
these organs as in congenital ureteral obstruction the occurrence of clinica 
disease is approximately' twenty' times that found in normally formed kidney» 
(table 10). In renal reduplication, the superior pelvis is ini'olved nearly twice as 
often as the lower pehds, the ureter of the superior pelvis being corresponding y 
more likely' to be strictured, to terminate in ureterocele or to be ectopic (ta e 
10). In several of our cases of bilateral hy'dronephrosis, the obstructing lesion 
was at the ureteropelvic junction on one side and at the ureterovesical junction 
on the other, or at other and different levels on each side. 

Other complicating pathologic conditions such as stone, ureteral kink an so 
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Tabld 0. Htidroitcphrogis in fiii4 rliiWtfii 


Pollioloi)!/ I'l ~3a cUnicnl cnsos 


rELVlS 


Single 


Reduplicated 


Degree 

1 plus 

2 plus 

3 plus 

4 plus 

Not rceoril. 
Infection 
Present 
None 

Not record. 
Pyonephrosis 
Nontuherc. 
Hydro. .-Itrophy 
Kidney 
Solitary 
Hypoplastic 
Reduplicated 
Horseshoe 
Ectopic 
M.alrotated 
Tumor 




Ril. 1 


Right 1 

Left 

Roth 

Rt. 

Lt. 

rotal - 

Up. 

Lo'v. 

Roth 

Up. 

Low.l 

Roth 

Up. 

Low. 

27 

IG 

0 

52 

1 

3 



o 

O 



1 

13 

IG 

11 

40 


o 


1 

4 



1 

S 

13 

7 

2S 

3 

2 

1 

3 

1 



1 

IS 

20 

29 

7C 

C 


3 

4 

3 

2 


1 

S 

'■) 

0 

15 

1 





1 


44 

43 

G2 

149 

10 

G 


t 

7 

2 


4 

0 

6 

3 

14 

1 




1 

1 

O 


13 

10 

15 

3S 

1 



1 





1 

4 

2 

7 

5 

1 

1 

4 


1 



3 

S 

0 

IG 





1 

1 



2 

1 


3 









1 



1 









17 

17 

15 

49 











2 

2 









1 

1 

1 

3 









2 



2 










1 


V 










* Early lYilms’; resected left lower segment of redupl. left kidney. 


T.\ble 10. Hiidroncplirosis in infnntg and children. Pathology: Pcicic reduplication 

in 2S5 clinical cases 





Rt. 

Lt. 

Bil. 

Kidnev-Reduplicatcd 


Ureter-Reduplicated 




Right 

24 

Involved Pelvis 




Left 

21 

Stricture 




Bilateral 

20 

U.P..I. 

1 

1 


Involved Pelvis 


Body 

1 

2 


l'l>per 1 

29 

U.V.J. 

14 

7 

3 

Lower j 

21 

Ureterocele 

11 

6 

1 

Both ' 

14 

Ectopic 


1 


L reter-Reduplicated 


Dil. Orifice 

O 

O 

0 


Complete 

1 

Str. Orifice 

3 



Unilateral 

33 

Kink 

3 

1 


Bilateral 

10 

Vascular Ohstr. 

o 



Incomplete 


Tortuous 

o 

O 


Unilateral 

0 





Bilateral 

i 1 






forth are sltown in tables 4, 5 and G. The urinary stasis fav 
tion ancl chiefly in the renal pelvis. 


ors calculous forma- 
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SYMPTOMS 

Hydronephrosis produces no characteristic syndrome of its oira (table 11). 
A palpable hydronephrotic mass in the upper lateral abdomen may be the only 
manifestation and in some cases has even been discovered by the child. In 
Itydronephrosis the clinical syndrome inadequately designated as chronic pyeli¬ 
tis commonly’’ e.xists as it did in two-thirds (64.7 per cent) of the 235 recent cases 
of this series urologically’’ studied. Persistent or recurrent pyuria, chills, fever, 
pain in the affected side and often with periodic hematuria are the most fre¬ 
quent manifestations. With e.xacerbation of smoldering infection in the hy’dro- 
nephrotic Iddney'', the diagnosis of persistent acute pyrnlitis is commonly^ made 
and the condition demands immediate urologic e.vamination. 

With secondary vesical involvement by^ infection or when there is obstruction 
at or peripheral to the bladder outlet, disturbances of urination with frequency, 
urgency’’, nocturia, dy^suria, dribbling, incontinence and even “enuresis” often 


Table 11. Hydronephrosis in infatils and children. Symptoms in 235 clinical cases 


Pyuria 

149 

Chronic Uremia 

6 

Fever 

93 

Nervous Manifestations 


Pain 

60 

Convulsions 

9 

Hematuria 

30 

Headaches 

3 

iMass 

15 

Marasmic 

4 

Gastro-intestinal 


Stuporous 

2 

Nausea 

9 

Toxic 

9 

Vomiting 

43 

Sepsis 


Anore.'cia 

5 

Retention 

1 

Loss of Weight 

1 

Acute 

5 

Failure to Gain 

3 

Chronic 

23 

Diarrhea 

8 

Frequenc}- 

38 

Constipation 

12 

Dribbling 

22 

Edema—each 

1 

Dysuria 

21 

Eyes, head, scrotum 

t 


Enuresis 

16 


Prolapsed Ureterocele 

3 


exist. In some instances the incontinence results from ectopic ureteral opening 
above which there is hy’’dronephrosis. Gastro-intestinal disturbances are out 
standing symptoms in half of all cases of hy^dronephrosis in the ymung and may 
result from compression of the bowel by’ the renal mass, or reflect toxemia 
consequent to urinary infection and/or I'enal functional damage. Loss of appc 
tite, anorexia, nausea, vomiting, failure to grow, loss of weight and sticne, i 
are the usual sy^mptoms. As the hydronephrosis becomes large, the bowel is 
compressed; in a three-ymar-old boy^ with massive left hydronephrosis, the e 
scending colon was pushed across the abdomen to course parallel and adjaceji 
to the ascending colon. Constipation was a dominant symrptom. jS'eriioogic 
manifestations such as drowsiness, lethargy, hy^perirritability, nervousness aie 
frequent in these cases and reflect the irritation of the central nervous sy's em 
by the urinary to.xemia. The symiptoms in the clinical cases are shown in a e 

11. 
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DE\GXOSIS 

The histoiy of chronic pimria should at once suggest the presence of h>dio- 
nephrosis. As a corollarj', pjairia exists in 60 to 95 per cent of hydronephroses 
and albuminuria in half to three-fourths. The diagnosis will be confinned only 
by adequate, and usually complete, urologic examination, the indications for 
which are given in table 12, and when these manifestations aie piesent, h}dio- 
nephrosis is commonly found. A tenth to a fourth of hydronephroses in childien 
are palpable (table 13). Yet the diagnosis of hydronephrosis by palpation alone 
is extremely hazardous in rtew of the liigh incidence of renal, adrenal and cj’stic 
tumors which upon physical examination alone may suggest tense hydronephro¬ 
sis. Renal tuberculosis, calculous pj'onephrosis, perinephritis, acute or chronic 
pyelonephritis are also to be considered in the differential diagnosis. 

In the diagnostic survey excretori' urographi' commonly suggests that hi’dro- 
nephrosis exists and maj- identifj’ complicating calculous disease or diverticula, 
for example. Although today we almost alwaj's make a preliminaiy or “scout” 

T.XBiit. 12. In/lication& for urologic examination in infants and children 

1. Pyuria 

a. acute persistent 

b. chronic 

2. Disturbances of urination—dj'suria, frequency, urgency and so forth 

3. Hematuria (except acute nephritis) 

4. .\bdominal pain 

5. .Abdominal tumor 

6. .tmomah- of the external genitalia 

7. Urogenital injury 

S. Spinal cord injury and disease 

9. Enuresis 

10. Penal insufficiency 

11. Retarded growth 

12. Hypertensive vascular disease 


excretory urographic study, definitive pj-elographic delineation requires retro¬ 
grade pyelography and preferably bilateral to demonstrate the morphologic and 
fimctional integiity of the opposite kidney as well. Aloreover, in hydronephrosis 
and as .shown in tables 9 and 10, the hydronephrotic organ is often anomalous, 
being reduplicated, horseshoe, ectopic or cj-stic, or even tumor bearing. 

By complete examination, reduphcated kidneys or other conditions ofsurgical 
import are commonly disclosed even though not always suggested bv the ex¬ 
cretory study. Moreover, at operation a clear cut ureteropyelogram is of great 
comfort and guidance for the surgeon, particularly when renal resection is re¬ 
quired. Because of the unrehabihty and inadequacy of excretory uro<waphic 
studies for the demonstration of upper urinary tract surgical disease Tn over 
half of all cases rn rnfants and children, and because of some unfortunate ex- 
penences resulting from reliance on this urographic demoastration alone retro¬ 
grade pyelography is routinely performed preoperative bv the ivriter 

he laioraton endence ments serious consideration not only in formulating 
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the tlierapeutic program but tlie prognosis as well (table 13). In the treatment 
of hj^dronephrosis this is of prime consideration when the problem of preliminary 
drainage (nephrostomy'', cj'stostomy'^ and so forth) arises because of the gravity 
of the patient’s condition or conservation of the kidney is demanded. The labora- 
toiy^ studies should include not only'' careful urinaly''sis of aseptically'' collected 
specimens (by’' catheterization in females of all ages) but the bacteriology of 
the mine. Tests of renal function are made, notably’' phenolsulfonphthalein intra¬ 
venous excretion, as well as the blood chemistry estimations as they' may' dis¬ 
close nitrogenous retention, the carbon dioxide combining power and, in cases 
of long-standing renal damage, the blood chloride, serum phosphorus and cal¬ 
cium, with a ^'iew to recognition of possible primary or secondary renal hy'per- 
parathy'roidism. 


Table 13. Hydronephrosis in infants and children. Diagnosis in 2S5 clinical cases 


Palpation-Palp.able Mass 

20 

Urinal vsis 


Cystography 

33 

Normal 

14 

Pyelography 


Albumin 

IIS 

Excretory’ 

108 

Pyuria 

156 

Retrograde 

223 

Blood 

71 

Urethrography 

5 

Bacteria (culture) 


Prev. Urologic Exam, and/or 

101 

Gram-positive cocci 


Treatment 


Streptococci 

53 

Rectal Paraly’sis 

14 

Staphy'lococci 

106 



Gram-negative bacilli 




“B. coli” 

106 



Ps. aerugenosa 

10 



Tuberculosis 

1 



Mixed 

85 



Sterile 

IS 


PROGNOSIS 

This depends upon 1) the degree of r’enal damage including that due to the 
ravages of infection, and 2) the adequacy' of treatment. Unfortunately' there is 
bilateral involvement in at least a third of the clinically' recognized cases. In a 
third to a half of all cases of unilateral hy'dronephrosis, adequate treatment viH 
demand nephrectomy because the condition has progressed unidentified and 
the renal injury is irreversible and/or irreparable. Here the renal damage an 
the required nephrectomy' may' be looked upon as the fruits of medical neglect. 
In children with unilateral hy'dronephrosis and a sound kidney on the other sic e, 
the surgical mortality is negligible and few "cwll be dead 'cvithin 10 y'ears. n 
children with well-developed bilateral hydronephrosis and without treatment 
two-thirds will be dead 'cwthin ten y'ears. In most cases death will resirlt from 
renal failure with complicating urinary sepsis but terminal pneumonia in these 
debilitated patients is of high incidence. Yet in several of our patients first seen 
in infancy with advanced bilateral hy'dronephrosis and whose outlook at the 
time seemed hopeless, multiple stage conservati-c'e surgical therapy has amazing y 
restored them to apparent good health, albeit with the scars of irreversi i e 
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Table 14. Hydronephrosis in infants and children. Treatment in 512 cases 


Kone or refused 

49 

Surgery | 


Chemotherapy 


Kidney' 

40 

Only 

S 

Nephrectomy 

And as follows: 

251 

Nephro-ureterect omy 

31 

Dilation 


Ureteroheminephrectomy 

25 

Ureter 

140 

Horseshoe 


Bladder neck 

17 

Resection 

3 

Urethra 


Sjunphysiotomy 

3 

Bod\' 

3 

Nephrostomy 


Meatus (many) 


Temporary 


Indwelling catheter 

S4 

Unilateral 

16 

Temporary 

77 

Bilateral 

16 

Ureter 

IS 

Permanent 


Corset for nephroptosis 

1 

Unilateral 

14 



Bilateral 

4 



Pyelostomy 

1 



Pj-elotom 3 - 

1 



Pehdc Resection 

6 



Nephropexj-* 

5 


* In connection with other renal surgery. 


Table 14A. Hydronephrosis in infants and children. Treatment in 512 cases 


IJRETER 

UNTLAT. 


Ureterostomj- 

1 

4 

3 

Cutaneous (permanent) 

1 

2 

Lithotomj- 

3 

Ureteroh'sis 

2 


Ureteroplastv 

U.P.J. 


Resection 



Y-plastj' 

11 


Bodj’ 


Incision 

3 


Resection 


9 


U.V.J. 


Incision 

(Meatotomv) 



C\stoscopic 

11 


Transvesical 


5 

Ureteromeatoplast V 


6 

Ureteroneocystostomj- 


6 

Aberrant Vessel Resection 

12 

1 

Ureterocelectomv 


Suprapubic 

Transurethral 

11 


Excision prolapsed 



Ureterosigmoidostomy 

1 

i 

i 

2 


o, X Its-“ 
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thiid of the cases in the autopsy serieSj death was directly attributable to the 
hydi onephrosis and its complicating infection, renal failure and urinary toxemia. 


Table 14B. Hydronephrosis in, infants and children. Trealmenl in B12 cases 


Bladder 


Urethra 


Cy.stostomy 


Valve Resection 

11 

Temporary 

38 

Urcthrotomj" 


Permanent 

18 

Internal 

2 

Diverticulectomy 

3 

External 

1 

With ureterocelectomy 

2 

Meatotomy 


C 3 'stolithotomy 

2 j 

(many) 


Litholapaxj' 

1 

Only 

5 

Bladder neck resection 




Suprapubic 


Cj’s topros ta tec tom j’ 

2 

V-v'cdgc 

9 

(sarcoma prostate) 


Trigonal curtain 

1 



Transurethral 


Incision Imperforate 


Punch 

6 

Hj'men (hj^drocolpos) 

2 

Ilesectoscopic 

22 




Table 15. Hydronephrosis in infants and children. Resxdts in 512 clinical cases 



NONOPERATIVE 

SURGICAL 

TOTAL 

Cured* 

14 

70 

84 

Improved 




With urine sterile 

19 

22 

41 

Without urine sterile 

17 

33 

SO 

Urine culture unknown 



78 

Unimproved 




Stasis persists 

10 

27 

37 

Died 

1 



Before Treatment 

6 


6 

Postoperative 


13 

13 

Urinary sepsis 

4 

9 

J3 

Uremia 

5 

7 

12 

Urologic disease 



25 

Othci causes 



VJ 

Lost or ro.sult unknown 



129 

No treatment or refused 
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Both infection and stasis. 


TREATMENT 

This will be based upon the pathologic anatomy as urographkaUy delineated 
and in correlation with which the renal function, particularly of the remaining 
kidney, as well as the general condition of the patient must be evaluated, in 
several infants intensely ill vith advanced bilateral infected liydronep ^ 
initial bilateral nephrostomy for periods up to .six months has been use . 

the rare instance this must be permanent. +1 • • i nf 

Unfortunately nephrectomy in some form is demanded in at lea.st a ni 
these cases coming to operation. In some children conservative plastic operation 
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succeed in saidng the kidney; the prospects of this favorable outcome are 
vastly increased by simultaneous intensive chemotherapy and/or antibiotic 

therapy. r ■, j , • j 

The technical procedures employed in the treatment of hj’dronephrosis and 

according to surgical and clinical indications are shoivn in table 14 in vhich 
their application in the clinical series here reported is enumerated. 

Results of treatment. The results of therapy in these cases are shovn in table 
15. Attention is directed to the desirability of precision in classifying the thera¬ 
peutic results. A child sj-mptomatically reliev^ by nephrectomy yet in ivhom 
urinary infection or a stasis-producing condition persists, is not cured. In hydro¬ 
nephrosis a patient is cured onlj’- vhen urinarj^ stasis has been eradicated, the 
urine is sterilized, and renal function adequate to support life for a reasonable 
number of years has been achieved. ITet manj'^ patients ivith long-standing renal 
lesions in ivhich irreversible damage has occurred or a condition such as irremedi¬ 
able neuromuscular vesical disease exists, can never be cured in the strict sense. 

smnLARY 

Hydronephrosis is the commonest abdominal tumor of childliood at which 
age it most often results from congenital causes. Rarely the obstruction is ac¬ 
quired as in urinaiy calculous disease or spinal injuiy. The pathologic changes 
are fundamental^^ those of renal destruction and are anatomicalty characterized 
b 3 '^ pehdcabReal dilatation, parenchjmial thinning, sclerosis and destruction of 
secretory elements. The commonest clinical manifestation is persistent pjuiria, 
too often designated as chronic pjRlitis, both inadequatelj' investigated and 
treated. Less frequentlj' the appearance of a mass or pain in the loin or abdomen 
directs attention to the lesion. Acute exacerbation of smoldering infection asso¬ 
ciated with infected hj-dronephrosis generally causes the diagnosis of persistent 
acute pjRlitis to be made. The indications for complete urologic e.xamination 
of children with hydronephrosis are manj^ but p 3 'uria, persistent or acute, pain 
or a mass in the loin or abdomen, hematuria and reflex iRsical disturbances are 
the usual S 3 miptoms. The diagnosis is readily suggested by excretory urographic 
study and can be made absolute b 3 ’- satisfactory retrograde pyelography and 
piefeiabR'' bilateial. Treatment is according to the specific surgical indication 
and occasionally conseiwative therapy by instrumental dilation is successful. In 
most cases operation is necessar 3 ^ although it ma 3 ^ often be conservative surgei^x 
I et in a third to a half of the children in whom hydronephrosis is clinicalh^ 
recognized, the seventy of the renal damage warrants only total nephrectomy. 
\Uth early identification and proper treatment, the majority of these kidnevs 
should be saved as well as many lives. 

140 E. 64th St., New York, N. Y. 
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THE EFFECTS OF INTRARENAL HYDRONEPHROSIS ON THE 
COMPONENTS OF THE RENAL CORTEX 


CLYDE L. DEiMING 

From Deparlmenl of Surgery, Section on Urology, Yale University School of Medicine, and 
Grace-New Haven Community Hospital, New Haven, Conn. 


This paper deals Mth the histopathology and hydrodynamics of the various 
components of the kidne 3 ’’ in the development of intrarenal hydronephrosis, 
excluding the factor of infection. Grosslj'^, the whole kidne}'’ becomes enlarged 
and its surface lobulated due to the dilatation of the indirddual calyces. As the 
hj^dronephrosis reaches the final state of complete atrophj’- of the kidne}' the 
whole organ appears as a thin-walled sac. Rupture of these thin-walled sacs is 
relatively rare but does occur. 

Our interest particularly is focused upon the pathology and physiology of 
the calyces, the vascular system and the various tubules that comprise the 
cortex and medulla of the Iddney. Studies of the interior of the pelvis by Hin- 
man, Strong, Oliver and Ponfick in e.xperimental hydronephrosis would indicate 
that as the pelvis becomes distended a certain order of pathological events 
takes place. The papillae are torn apart causing an irregular oval depression 
from whose mai'gin radiate interrupted collecting tubules. In time these inter¬ 
rupted tubules become closed vith connective tissue and their openings covere 
with epithelium. As the pehds increases in size the cortex becomes thinnei due 
to the atrophy of the various tubular structures. Ponfick states that the late 
of accumulation of the pelvic fluid and the rate of atrophy of the parenchyma 
are in agreement. 

VASCUL.A.K CHANGES 


As the pelvis becomes distended one or all of the calyces become broa er, 
affecting both the radial and circumferential vessels. The former vill 
shortened and crinlded, while the latter will be lengthened, and the tota oo 
flow MU thus be reduced through both arterial systems. Those portions o i 
kidney supplied by the most distal vessels ivill atrophy first. Hinman '' 
demonstrated this pathological change and concludes that the loss o nu n i 
plays a large part in the development of renal peripheral atrophy an 
sequent development of hydronephrosis. Trueta substantiates these 
changes in his description of the greater and lesser circulation o le > 

the greater circulation being through the medulla and the lesser throng 
cortical portion of the Iddney. 

THE GLOMBKULI 

The juxtamedullary glomeruli and associated medullar}' 
offer a pathway of lesser resistance for circulation than thiough t P 

in the cortex. Furthermore, the interlobular veins and cort^ 
Lbular capillaries are filled by reflux from the vessels draining 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Her.-, 

Pa., May 26. J950. 
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The cortical glomenilus has an efferent vessel which is small m caliber and which 
breaks up to fom the cortical interlobular capillary network; while the ]uxta- 
medullari- glomenilus has an efferent vessel which is large and passes into the 
medulla to dirtde into the vasa recta. The juxtamedullaiy glomenili and i asa 
recta form a bv-pass through the medulla. This “by-passing’’ of the blood causes 
anemia, ischemia and atrophy, and as the hydi'onephrosis increases in size the 
cortical portion of the kidney is the first to atrophy. 

The fii-st changes within the glomenilus are the widening of Bowman’s space 
and shrinking of the capiUair' tuft due to loss of blood supply. A cleft often ap¬ 
pears ivithin the tuft. Later in the pathological process Bowman’s membrane 
becomes puckered, connective tissue proliferation appears and finally a hyaliniza- 
tion within the tuft. The glomeruli may in neighboring areas show cystic changes 
and vary in size and shape due to the pressure in the pehns and contracture of 
the connective tissue in the corte.v. 


TEBUL-AB CHANGES 


The tubular changes are closely related to those of the pelvis and the vascular 
tissues, and nephrons or groups of nephrons are affected. The tubules degenerate 
in gi'oups mainly from anemia, because several tubules have a common blood 
supply. Wliat effect the free capillaiy anastomosis of the tubular bed has is not 
knoiATi. Group distribution of hydi'onephrotic change is a definite characteristic 
and is related to vascular change. The immediate effect of back pressure is 
venous congestion not unlike an infiammatorj’ reaction ivith tubular dilatation. 
Irregular changes in the intrapehnc pressure such as are seen in intermittent 
hydronephrosis will cause irregular circulation and irregular changes in the tu¬ 
bules, a collapse and atrophy in some 'While in the freer areas of circulation an 
increased functional actirtty and even a compensator!' h 3 'iiertrophy of the tu¬ 
bules may occur. As the lydronephrosis progresses these tubules are deprived 
of their blood supply and degenerate in groups. Usually the convoluted portions 
degenerate firet, then the looped portions and the medullaiy glomenili ai-e the 
last to resist. Group resistance and group atrophy are characteristics of hA'dro- 
nephrosis, hence the saccular areas which are seen grossh' on exposure of an 
hj'dronephrotic kidnej'. 


X detailed study of the various tubules by Oliver and Strong throws much 
light on the progressive pathology' of the tubular elements of the nephron. The 
first changes occur in the proximal convoluted tubules. Their lumina show in¬ 
crease in caliber, and their epithelial cells become flattened. Some of these tu¬ 
bules may be compressed irith resulting degeneration of their epithehal cells 
and vacuolization of their c.rtoplasm, followed by progressive atrophy and pro- 
hferative connective ti.=sue formation. The proximal convoluted tubules form 
rile chief bulk of the organ, hence their rapid atrophy is a factor of greatest 
importance in facilitating the accumulation of pelrtc fluid and detenninincr the 
architecriire of the hydronephrotic kidney. The loop.s of Henie at first are sharply 
hrtinguished from the proximal convoluted tubules, for thev remain small and 
thm-M ailed and never increase in .rise or become dilated. In the latter sta-es 
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they may be represented by strands of tissue and be confused mth connective 
tissue. The collecting tubules at first increase in size irregular!}^ in the medulla 
and corte.x, later become fragmented, and end blindly at the pehds with a sac¬ 
cular deformity. Cortical tubules become intemipted and persist as blind struc- 
tuies \aiying in size and form and not infrequently as a linear series of minute 
spherical cysts surrounded by connective tissue. The cortical portion of the kid- 
nej’" first shows evidence of change in the collecting tubules, later the meduliaiy 
portion, and finall3' the tubules adjacent to the pelvis are affected. For a time 
the fluid flows through these short, dilated, central collecting tubules to be 
absorbed bj^ the distal convoluted tubules. Blood in the mine in lydronephrosis 
maj^ come from the distal convoluted tubules. Backflow is impossible in the 
intei’j'upted convoluted tubules in the lateral area, while it occurs in some of the 
nephrons in the intermediate area, and there ma3^ be a flow direct^’’ towards 
the pehris. The interstitial tissue stroma at first is edematous, but later infiltra¬ 
tion of pol3’'morphonuclear leukoc3d;es and round cells occurs. Scars appear about 
the larger rmssels. Earl3’’ structural changes in the blood vessels appear insignifi¬ 
cant, although earty congestion of the capillaries and veins occurs. Compression 
of the glomerular capillaries is followed b3' h3mlinization of the smaller arterial 
branches and connective tissue proliferation within the capillary tuft. The de- 
r'elopment of fibrosis of the intei’stitial tissue causes retraction and toiiuosity 
of the tubules, but the resistance to molding and loss of continuit3’’ is evidenced 
b}’’ an amazing restitution of ph3'siological activit3'' rvhen the blood flow is re¬ 
turned after remor-al of the obstructing factor. This rermi’sible phenomenon of 
ph3'-siolog3' is e-xemplified in the successfull3’’ operated h3'dronephrotic kidne3-s. 


RATE OF HTDROA*EPHROTIC DErrELOPJIEXT 

The size of the pelvis does not necessarih’- represent the amount of atroplq’ 
present in the kidne3'. i\fan3'' large e.\'trai'enal hydronephroses occur in lddne3's 
with exceptionalh’' well-preserved functions, while a moderate-sized h3’’dronepbro- 
tic kidne3^ mar' show much atroph3" of the corte.x. Clinicalh' we encounter lela- 
tivel3’' large h3'dronephrotic sacs in children and in middle-aged patients '"ho 
harm but ferv S3mptoms. Other patients harm sjmptoms compatible with a 
diagnosis of h3'dronephrosis for man3’' 3mai's rvithout a greath' distended pelns. 
Occasionall3'' in cases rrdth ureteral calculi rrm obtain excretory urograms rrhici 
shorv the gradual dermlopment of a certain amount of dilatation of the ureter 
and pelvis rr-ith blunting of the calyces and thinning of the cortex of the Iddne}. 
Rarelr' do rrm harm an opportunit3' to obserrm clinicall}' and to correlate the la e 
of hr'dronephrotic dermlopment rvith the factors rvhich are responsible for t le 
progressirm pathological lesion. 

The first factor which is essential for h3'dronephi'otic atroply is back piessiue. 
Experimenting rrith dogs, Cushn3’ and Earner' have demonstrated that if t le 
ureter be ligated and the intrapelrdc pressure be recorded the secretory force o 
the kidner' rvill raise the mercury in the manometer from 50 to 70 mm., but a er 
several hours it rrdli gradual^' drop. The administration of diuretics produces 
little influence on the intrapelrdc pressure and then onh' temporary. Any change 
in blood pressure or degree of obstniction, actirdt3' or position of tire patierr 
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would influence the intrapelvic pressure. Hinman could not demonstrate any 
influence of hydration and dehydration on the rate of hydronephrotic develop¬ 
ment. Even though a splanchnicotomy causes an intrarenal vasodilatation and 
an increase in the renal blood ^lo^Y with a prolonged diuresis there is no modifica¬ 
tion in the rate of hydronephrotic atrophy. Neither diuresis nor oliguria is 
effective in the developing hydronephrotic kidney. 

Hinman, experimenting with a series of rabbits, ligated the ureter, partially 
ligated the renal vein, the renal artery and lastly performed decapsulation. In 
the absence of collateral circulation he found that all of these factors hastened 
hydronephrotic atrophy because of the lack of nutrition to the glomeruli and 
tubules. Hence we may expect that any distention of the renal pelvis which 
causes pressure on the renal vein and artery would satisfy conditions favorable 
for a relatively rapidly-developing hydronephrotic atrophy, provided that the 
pressure was constant and progressive. Secretion of some urine must continue 
with back pressure; but if the secretion ceases blood flow stops and primary 
atrophy follows. Clinically, infection occasionally supervenes, produces an anuria 
and blots out the hydrodynamic hydronephrotic factor, so that the patient either 
succumbs to the infection or the kidney is transformed into an insignificant 
mass of fibrous tissue. The rate of hydronephrotic development depends on the 
degree of urinary obstruction, renal blood flow, fluid absorption from the pelvis 
and atrophy of the nephrons. 


ABSORPTION AND BACK FLOAV 


Back pressure, curtailment of the blood flow and diuresis do not embrace 
all the mechanical hydrodynamic factors at play in the production of hydro¬ 
nephrosis. There must be a continuous secretion of urine. Since it can not all 
escape through the ureter it must either be absorbed or escape through some 
mechanism of backflow into the circulation. The excreto-secretory units will 
continue to function as long as the intrapelvic pressure remains lower than the 
secretory pressure, for when they become equal secretion of urine ceases. The 
relationship of these two forces must always exist in this order, otherwise the 
pelvis of the kidney would not enlarge with fluid. As the hydronephrosis pro¬ 
gresses the secretory function of the kidney diminishes. Complete atrophy does 
not come into being until long after the function is lost. As long as a hydro¬ 
nephrosis exists there must be some exchange of fluid within the pelvis. The 
fluid of an early hydronephrosis contains practically all the contents of a normal 
urine uith urea, salt, etc.; but in the late stages of development there is less 
urea, some sugar, and finally only salt and water. It can not well be compared to 
a frcsh-watcr pond with an inlet and outlet of running water, because the fluid 
m the pelvis changes its character in the progression of the hydronephrosis 
This change m the fluid content of the pelvis is brought about by tubular re- 
absovption until the tubules are destroyed. Loeb has shown that alkaline solu¬ 
tions promote permeability of the semi-permeable membrane of the pelvis ^ 
acid unne prevented this permeable action. Hence patients with al^ acid urine 
u ould have an accelerated rate of hydronephrotic development 
Hinman s e.xpenmcntal pyelovenous backflow and direct connection with lym- 
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they may be represented by strands of tissue and be confused ivith connective 
tissue. The collecting tubules at first increase in size irregularly in the medulla 
and cortex, later become fragmented, and end blindly at the pelvis vdth a sac¬ 
cular deformity. Cortical tubules become interrupted and persist as blind struc¬ 
tures varjdng in size and foim and not infrequently as a linear series of minute 
spherical cysts surrounded b}'' connective tissue. The cortical portion of the kid¬ 
ney first shows evidence of change in the collecting tubules, later the medullaiy 
portion, and finalty the tubules adjacent to the pelvis are affected. For a time 
the fluid flows through these short, dilated, central collecting tubules to be 
absorbed by the distal convoluted tubules. Blood in the urine in hydronephrosis 
may come from the distal convoluted tubules. Backflow is impossible in the 
interrupted convoluted tubules in the lateral area, while it occurs in some of the 
nephrons in the intermediate area, and there ma3’' be a flow directh”^ towards 
the pelvis. The interstitial tissue stroma at first is edematous, but later infiltra¬ 
tion of poljmorphonuclear leukocjdes and round cells occurs. Scars appear about 
the larger vessels. Earlj'^ stmctural changes in the blood vessels appear insignifi¬ 
cant, although earty congestion of the capillaries and veins occurs. Compression 
of the glomerular capillaries is followed by hyalinization of the smaller arterial 
branches and connective tissue proliferation within the capillary tuft. The de¬ 
velopment of fibrosis of the interstitial tissue causes retraction and tortuosity 
of the tubules, but the resistance to molding and loss of continuity is evidenced 
bj’’ an amazing restitution of physiological activity when the blood flow is re¬ 
turned after removal of the obstructing factor. This reversible phenomenon of 
physiology is exemplified in the successfully’- operated hydronephrotic kidneys. 

RATE OF hydronephrotic DEVELOPJIENT 

The size of the pelvis does not necessarilj'^ represent the amount of atrophy 
present in the kidnej’. Many’ large extrarenal hydronephroses occur in kidneys 
with exceptionally^ well-preserved functions, while a moderate-sized hydronephro¬ 
tic kidney may show much atrophy of the cortex. Clinically'^ we encounter rela¬ 
tively'^ large hy’dronephrotic sacs in children and in middle-aged patients rvho 
have but ferv sy’mptoms. Other patients have symptoms compatible with a 
diagnosis of hy’dronephrosis for many y^ears without a greatly distended pelvis. 
Occasionally'- in cases with ureteral calculi we obtain excretory- urograms which 
shoiv the gradual development of a certain amount of dilatation of the ureter 
and pelvis irith blunting of the catyces and thinning of the cortex of the kidney. 
Rarely do we have an opportunity to observe clinically'^ and to correlate the late 
of hy-dronephrotic development with the factors which are responsible fot t le 
progressive pathological lesion. 

The first factor which is essential for hy'-dronephrotic atrophy' is back piessuie. 
Experimenting with dogs, Cushny' and Barney' have demonstrated that i t le 
ureter be ligated and the intrapelvic pressure be recorded the secretory' foice o 
the kidney' will raise the mercury' in the manometer from 50 to 70 mm., but a er 
several hours it will gradually drop. The administration of diuretics pio uces 
little influence on the intrapelvic pressure and then only temporary. Any c ’^ngc 
in blood pressure or degree of obstruction, activity or position of the pa wn 
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The bydrod\Tiaiaics of hydronephrosis depends on ureteral or ureteropelvic 
obstruction and renal secretion, for neither diuresis, hydration or dehydration, 
or splanchnicotomy affect the rate of development. There must ahvays be some 
urinaiy secretion, although as the hydronephrosis develops the kidney function 
diminishes. E^ddence is shown that the fluid of the pelvis escape.s through several 
avenues: Ij if alkahne, through the semipermeable membrane of the pelvis: 2 } 
by tubular backflow tlvrough the calyx; 3 ) by pyclovenous backflow; 4 1 by pyelo- 
h-mphatic backflow; and . 5 ) by “sinus extravasate" into the tis.=ue about the 
hilum of the kidney; and that these factors, together with obstruction and uri¬ 
nary secretion, are in constant effect until the hydronephrotic atrophic state is 
complete. 

COXCLESIO.X 


Two facts are self e^ddent: 

a) From the study of the pyelograms, paihologj' and histodj-namics of the 
renal components, one can ascertain how much permanent damage has taken 
place in the nephrons in hydronephrosis. 

b) One can avoid the embarrassment of a secondary nephrectomy by doing 
a pidmaiy nephrectomy instead of a plastic repair which vdll later necessitate 
a nephrectomy. 

7 S 9 Howard Trc., Xew Haven Conn. 
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phatic channels offers another avenue for the escape of fluid from the renal 
pelvis. The e.xtensive observations of Olsson support the contentions of Hinman, 
Wood first demonstrated the liTOphatic connection of the pehds in a case of 
ch5duria on ivhom he had performed a retrograde pjmlogram. Since then, numer¬ 
ous clinicians, including the author, haim made such observations. The pyelo- 
gram in these patients depicts a linear shadow e.\tending from the pelvis of the 
kidney toward the median aspect of the patient. In contrast, tubular backflow 
presents a bursting tuft effect at the cal3'x in the p3mlograms. Richards observed 
a mercur3'' droplet in the frog’s Iddney to flow from the tubules into the vein so 
that tubulovenous backflow is possible in the frog, although he did not demon¬ 
strate the exact point of communication. In the normal papilla there is a pro¬ 
liferative t3’’pe of epithelium around the mouths of the ducts so that as the h3'dro- 
nephrosis develops it produces a radial distention of the papillar3’^ area and causes 
the mouths of the ducts to open, alloiving a free communication between the 
pehds and the tubules. If the ureteral obstruction be relieved the Iddney will 
secrete the fluid with the same contents as is found within the hydro- 
nephrotic pelvis which means a total absorption of the pelvic contents. 

Olsson belie^ms that both p3''elovenous backflow and p3’-elol3’-mphatic backflow 
occur, but that the3" are not common. He prefers to e.\plain the h3"dromechanics 
of the backflow as a sinal extra vasate. This h3"dromechanical condition is brought 
about by'' the rupture of the epithelial lining of a tubule with extravasation along 
the interlobular -^’essels. Oliver has demonstrated that the distal convoluted 
tubules in hy'dronephrosis are subject to much di^'erticuIar formation. May not 
some of these di'^'erticula of the convoluted tubules mpture under back pressure, 
thus causing the sinus extravasation of Olsson? 

It is quite e^ddent, then, that the hy'-dromechanics of the developing hydro¬ 
nephrosis invoh'e the factors of obstruction, of I’enal secretion, tubular absorp¬ 
tion, pyelo'\'enous backflow, py'-elolymphatic bacldlow and interstitial backflo^^ 
and that these factors are in constant effect until renal secretion ceases and the 
hy’-dronephrotic atrophic state is complete. 

SUMMARY 

The first factor in the development of hydronephrosis is back pressure. 
the distention of the pelvis and caly'^ces the blood flow through the I'adial an 
circumferential arteries is reduced so that the earliest vascular change occui’S 
in the lesser circulation, exemplified by the atrophy'' of the cortical glomeru t. 
The last glomeruli to be affected are those in the medulla. Tubular changes arc 
closely^ related to the vascular changes. Groups of neplrr'ons are im''olve rn r 
pathological changes. The first tubular change occurs in the convolute tu ru 
whose lumina become increased in caliber and whose epithelium becomes 
tened and later atrophies. The loops of Henie remain at first small an u 
walled, never dilated, but finally atrophy to become only strands of connec n 
tissue. The collecting tubules increase in size irregularly in the cortex and medu m 
become fragmented and interrupted and end blindly as a saccular defoimi y. 
Fibrosis of the interstitial connective tissue modifies the configuration o 
tubules. 



effects of IXTRAREXAL HYDROXEniROSIS 


753 


The hydrodynamics of hydronephrosis depends on ureteral or ureteropelvic 
obstinction and renal secretion, for neither diuresis, hydration or dehydration, 
or splanchnicotomy affect the rate of development. There must ahvays be some 
urinary secretion, although as the hydronephrosis develops the kidney function 
diminishes. Evidence is shown that the fluid of the pelvis escapes through several 
avenues: 1 ) if alkaline, through the semipermeable membrane of the pelvis; 2 ) 
by tubular backflow through the calj-x; 3 ) by pyelo\'enous backflow; 4 ) by pyelo- 
lymphatic backflow; and o) by “sinus e.vtravasate” into the tissue about the 
hilum of the kidney; and that these factom, together with obstruction and uri- 
naiy secretion, are in constant effect until the hydronephrotic atrophic state is 
complete. 

COXCLUSIOX 


Two facts are self evident; 

a) From the study of the pyelograms, pathology and histodjmamics of the 
renal components, one can ascertain how much permanent damage has taken 
place in the nephrons in hydronephrosis. 

b) One can avoid the embarrassment of a secondaiw nephrectomy by doing 
a primary nephrectomy instead of a plastic repair which will later necessitate 
a nephrectomy. 

789 Howard Ave., New Haven 4 , Conn. 
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CARBUNCLE OF KIDNEY 

S. J. PEARLMAN 

A localized suppurative lesion of the kidne}’- presenting all the pathological 
characteristics manifested b}’’ a cai’buncle of the skin might justifiably be teimed 
a lenal carbuncle. The condition was first described by Israel in 1891 and since 
then over 200 cases have been reported in the literature. Because of the fact 
that these lesions are secondary as a rule to some furuncle elsewhere in the body, 
or to an acute infection, the organism most often recovered is the staphylococcus, 
and the lesion has been described as a staphylococcal abscess of the kidney. 
This is not always true since other organisms may'^ be responsible for the lesion. 
In the two cases to be reported, Pseudomonas aeruginosa and Bacillus coli were 
recovered on culture. Cortical infections, the result of blood stream invasions, 
are most often staphylococcal in origin. But when the cortical abscesses are the 
end result of ascending suppurative pyelonephritis and lymphatic e.vtension, the 
organisms are usually the bacillus coli. 

Some difference of opinion exists as to what are the primary changes after the 
infecting organisms reach the kidney through the blood stream. Some writers 
believe that an infected embolus becomes caught at the point of branching of a 
small artery and that after riding in this point of obstruction for sometime, it is 
gradually broken up by the force of the blood stream and that these fragments, 
containing myndads of bacteria, are carried to neighboring parts of a small 
section of the kidney^ setting up small adjoining abscesses which coalesce to 
form a carbuncle. Other observers contend that instead of an embolus or frag¬ 
ments of emboli being carried to adjoining areas as the result of obstruction, a 
few organisms are trapped at one point, multiply’’, and by spreading along the 
ly’^mphatics, produce many^ points of suppuration. 

The description of carbuncle of the kidney'^ varies with the time of operation, 
whether it is performed early or late. The lesion starts in the cortex but theie is 
early extension to the fibrous capsule and often a penetration of this capsule 
with involvement of the perinephric fat and the formation of a perinephiic 
abscess. Quite often, one finds a fistula leading from the carbuncle into 
fected perinephritic cavity’’. IMicroscopic sections of a carbuncle show lymp o 
cydes, plasma cells and poly’morphonuclear Ieukocy’’tes. The offending oignmsm 
can usually’’ be seen scattered through the section. It is often possible to i er 
entiate the individual minute abscess by the strands of connective tissue sepa 

rating them. , 

The preoperative diagnosis of renal carbuncle is usually’ difficult to ma 'c an 
most cases are operated on for cortical infection, at which time the true na ure 
of the lesion is revealed. Excretory urograms are not helpful since a carbunc e o 
the kidney’ does not involve the renal pelvis. With associated perinephir is o 
perinephric abscess, obliteration of the psoas muscle shadow may be preseii on 
the infected side with scoliosis of the spine. Certain points, however, in the Ins ory, 
phy’sical findings and laboratory studies may suggest the diagnosis. The lus oiy 
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of a recent skin infection is frequently obtained. Recurring chills and fever 
indicate a bacteremia and when accompanied by tenderness over the kidney 
point to cortical infection. Although the urine is often negative on microscopic 
examination, a specimen which is centrifuged at high speed for one or two hours 
may reveal micro-organisms. Leukocytosis, rvith or without secondary anemia 
is present. Occasionally, a “bump” on the outer surface of the kidney seen on 
the urograms is suggestive of the presence of a carbuncle. 

Dilference of opinion exists as to the proper surgical treatment. While 
nephrectomy was practiced quite routinely in the earlier cases, conservative 
surgical management has proved quite successful in the cases reported later. 
These have varied from; 1) decapsulation and drainage down to the carbuncle; 
2) incision and drainage; 3) currettment and drainage; 4) cauterization; 5) 
enucleation; 6) excision; 7) partial nephrectomy. 

Nesbit and Dick in 9 cases repoi'ted nephrectomy in only 1 case. They used 
drainage of the carbuncle in the remainder of the cases with complete healing 
in every instance. Simple drainage of a perinephric abscess will often prove inade¬ 
quate when a carbuncle is the underlying lesion and it is for that reason that a 
careful inspection of the kidney should be made when such an abscess is en¬ 
countered. When a carbuncle is found, the procedure to be followed will be deter¬ 
mined by several factors, namely, a) the extent of the parenchj'mal destruction; 
b) the general condition of the patient; c) and the condition of the opposite 
kidney. If the major portion of the kidney is hopelessly destroj^ed by a large 
single carbuncle, or if the patient is so debilitated as to require immediate relief 
of the septic burden, then a rapid primary nephrectomy should be carried out. 
Otherwise, any one of the conseiwative surgical measures mentioned above ma}' 
be emploj'ed. 

Mooney mentions the comparative ease with which the carbuncle may be 
shelled out from its capsule of inflammatory tissue. It is obvious this procedure 
is possible only when the lesion has escaped detection for some time. Each of the 
2 cases to be reported was complicated by the presence of urinary calculi, one 
of which proved to be albuminous. 


CASE REPORTS 

Case 1. F. C., a man 47 j-ears of age, was first seen on August 21, 1939, com¬ 
plaining of pain in the right kidney region radiating to the right testicle of 4 
days’ duration and accompanied by passage of blood streaked urine. A left 
nephrolithomy was done in 1934. It was the patient's impression that several 
small concretions were left behind at the time of operation. He also gave a histors^ 
of haxnng passed a calculus from the right kidney prior to this operation and 
again folloivmg the operation. The postoperative course was complicated by a 

thaf fprolonged hospitalization. The patient stated 

that he was treated for gonorrhea 22 years premously 

Physical examination was essentially negative except for the right kidnev 
104 4 mi£ m and exquisitely tender on percussion. The temperature was 
- > P respiiation 22, blood pressure 90/G0. A plain urogram re- 
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vealed the presence of an opaque shadow about 13 mm. long at the level of tlie 
tiansveise process of the third lumbar vertebra and numerous calcific shadows 
in the legion of the left kidney. A 5F ureteral catheter was obstructed in the right 
ureter 3 cm. from the ureterovesical junction. With a little manipulation the 
obstruction was overcome and the catheter then ascended to the renal pelvis. 
Aspiration returned 17 cc of grossly clear urine. 

A week later, when it was apparent that the calculus had not been expelled, 
and the pain in the right kidney area was still present, a 7F ureteral catheter 
vas passed up the right ureter for a distance of 27 cm. Aspiration jdelded 80 cc 
retained urine and showed innumerable white blood cells and a few red blood 
cells on microscopic examination. A right retrograde pyleogram indicated hydro¬ 
nephrosis with a suggestion of obstruction at the ureteropelvic junction and the 
calculus in the ureter in apposition to the catheter. The left pyelogram showed 
a normal architecture but contained numerous small calculi. The patient was 
admitted to the hospital. Excretory urograms confirmed the findings of the 
retrograde pyelograms. With a temperature rise to 105F, it was believed that an 
acute renal blockade was present and therefore, two 5F catheters were passed 
simultaneously into the renal pelvis. Aspiration now yielded onlj" 5 cc of retained 
urine and the catheters were left indwelling. It was believed that some degree 
of impaction existed, since two previous ureteral catheterizations had failed to 
dislodge the stone. The temperature rise of 105F and the small amount of re¬ 
tained urine in the pelvis made us suspect that we were dealing with a cortical 
infection (multiple abscesses), the result of an ascending suppurative p 3 ’’elone- 
phritis. 

The following day, under spinal anesthesia, the right ureter was exposed 
through a lumbar incision and the calculus extracted through a small incision 
directly over the stone. The opening was closed with two 00 chromic interrupted 
sutures, approximating the outer coats only. The kidney was then exposed. A 
large aberrant vessel was seen running across the ureteropelvic junction, although 
apparently causing no constriction. A marked amount of peri-ureteritis and 
peripj'^elitis was present. Just above the lower pole on its con^'ex surface there 
was a carbuncle approximately 2.5 cm. in diameter. A culture from this lesion 
was positive for E. coli. The kidneys was decapsulated and a rubber dam drain 
placed down to the carbuncle and another to the site of the incised ureter. T e 
wound was closed in layers. . 

Pathological report; The specimen consisted of 3 fragments of a uietera 
calculus, two of which were the size of half a pea, the other being 1.5 cm. ong 
and 0.3 cm. in width. They were grayish-white and brown in color. Anab'sis nas 
inadvertently omitted. 

The postoperative course was uneventful and the patient was discharged a 
15 cis^ys 

Case A. S., a man 34 years of age, complained of pain in the right lumbar 
region of several day’^s’ duration. The patient stated he had noticed a s™*** 
furuncle on his face 5 weeks prior to the onset of his illness, and had obtame 
pus by' squeezing it. Excretory urograms at his phy'sician’s office prove un 
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^atisfactoiN- and he was admitted to the hospital for further study. There was no 
history of p^e^-ious attacks and no other urinary sjmptoms. An appendectoiny 
was done at the age of 9 and a pilonidal cyst removed at the age of 22. On admis¬ 
sion. temperature was 99.2F, pulse 80. respiration 20, blood pressure 120/80. 
Physical findings were essentially negative e.xcept for some tenderness on percus¬ 
sion over the right Iddneyregion. A plain urogram showed a suspicious shadow in 
the region of the ureteropeh-ic junction on the right. The bladder urine was 
grossly clear. The bladder appeared nonnal on cystoscopic examination. Indigo 
car-mine injected intravenously appeared from the left ureteral orifice in 10 
minutes in good concentration. Xo dye or lu-ine was seen to emerge from the right 
orifice at the end of 15 minutes. A 6F catheter was passed up the right ureter 
where it was obsti-ucted at 25 cm. On aspiration. 15 cc of retained urine were 



Fig. 1. right pyelogram shoeing filling defect in lower ureter (albumin stone). B 
postoperative pyelogram subsequent to resection of kidney .abscess. ’ 


obtained. This was grossly clear and faintly blue-tinged at the end of 20 minutes. 
A 6F catheter ascended the left ureter for a distance of 27 cm. and met no ob¬ 
struction. Xo retention of urine was discovered. Eight and left retromade 
pyelograms were now obtained separately. On withdrawal of the right catheter- 
one had the impression that the catheter was tightly wedged against the calculus 
obstruction because of the amoimt of tr-action necessar-v. 

Laboratory finding.^: Bladder m-ine: 2-3 white blood cells per hiah power field 
and -1-.5 red blood cells per high power field; left kidney effliLv: 1-2 r^ blood cells: 

right ki^ey effltux; 1-2 whitebloodcellsandan occasional red blood cell. Cultm-es 

01 ah effluxes were positive for Pseudomonas aeruginosa. The blood count 
xcas normal. vcinxii. 

Because of continued pain in the right kidney and failme to expel the calculus 
after 3 dax s. a 4F catheter was passed nith difficulty bevond the calculus which 
wa:, now situated 3 cm. above the ureterovesical jimction (fig. L A). It was left 
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indwelling for 24 hours. Following that cystoscopy, the patient axperienced 2 
chills and temperature rises to 105F. A blood culture was positi^^e for Pseu¬ 
domonas aeruginosa. It was not believed that we were dealing with a cortical 
infection (multiple abscesses) secondarj'' to a bacteremia and suppurative 
pyelonephritis. Exploration of the right kidney was done 3 days later. Preliminary 
to operation, a 4F catheter was again passed up the right ureter for a distance 
of 23 cm. once more meeting the calculus at 3 cm. from the ureterovesical junc¬ 
tion. A 5F catheter passed along side was completely blocked at this level. Both 
cathetei’s were left indwelling while the patient was being prepared for surgery. 
Under spinal anesthesia, and by means of a right lumbar incision, the kidney rvas 
mobilized. The ureter just below the ureteropelvic junction was constricted by 
bands of adhesions as a result of peri-ureteritis. Perinephritis u'as also present, 
and on decapsulation, a carbuncle about 2.5 cm. in size was exposed on the convex 
surface in its midportion. The pelvis was opened and a clamp introduced coming 
out to the cortex and a nephrostomy tube placed in it through a nephrotomy 
incision. A lOF soft rubber splinting catheter was placed along side, brought 
through the pelvis, and down into the ureter to the junction of its middle and 
lower thirds. The lumbar incision was now extended anteriorly to expose the 
ureter in its lower third. The calculus in the ureter was extracted through a small 
incision in the ureter made directly over the stone. This calculus appeared to 
consist of organic material crumbling very easily (fibrin or albumin). The car¬ 
buncle was then excised with scalpel and cautery and the wedge packed nith 
oxycel gauze. A rubber dam drain and gauze tamponade were now placed against 
the resected area and an additional rubber dam drain placed dorni to the opening 
of the ureter which was left open. The wound was then closed in layers. Patho¬ 
logical report: The specimen consisted of a triangular piece of tissue, pinkish, 
dark red and soft, measuring 1.5 by'' 1.5 by 1 cm. Separately received, there was 
a tiny fragment of pinkish material. Microscopic section through the larger 
section of tissue showed on one edge fairly nonnal kidney’’ tissue. Most of the 
renal tissue was, howev’er, diffusely’^ infiltrated (polyunorphonuclear leukocyhes). 
The inflammatory’ process extended towards the kidney’ peh’is along all the re¬ 
moved kidney tissue. The original structure of the kidney’ could, how'evei, sti 
be recognized. Several extensive hemorrhagic areas also were present. The sepa¬ 
rately’ received pieces consisted of degenerated material. Definite stnicture 
could not be recognized. (However, this material was not received in fixative.) 
Diagnosis: Segment of kidney tissue showing severe, phlegmonous acute in¬ 
flammation. . 

The postoperative course was complicated by the presence of bilateral ‘ 

pneumonia which cleared up on streptomycin and penicillin therapy. ® 
nephrostomy’ tube, splinting catheter and drains were removed on the fifth 33 
and the patient was discharged 21 days after surgery. The urine cultures were 
still positive for Pseudomonas aeniginosa and, therefore, streptomycin na 
continued. Seven weeks later, because of markedly reduced function m t le re^ 
sected kidney (fig. 1, B), the presence of a draining urinary’ fistula ^ 
infected efflux on the same side, he was advised to return to the hospital a n 
time a subcapsular nephrectomy was done. 
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COXCLESIOXS 

Two cases of carbuncle of the kidney, complicated by urinary calculi, are 
reported. 

■\Thile the addition of the antibiotics to our annamentarium might reduce 
this clinical entity to a rarity, the presence of calculi or other obstructive urop- 
athies may hinder effective action of these agents. Similar failures were reported 
when the sulfa compounds were hailed as the wonder drugs. 

Consen'ative, rather than radical surgery*, is probably the method of choice. 

1431 N. Bayshore Drive, Miami, Fla. 
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PREGNANCY AND LABOR COMPLICATED BY PELVIC 
ECTOPIC KIDNEY 
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Fioin the Department of Obstetrics, Johns Hopkins University and Hospital, Baltimore 


In a previous review of the subject of peh^ic ectopic kidne 3 's complicated by 
pregnancy and labor,^ the authors pointed out the scarcity of recent information 
available to the obstetrician in the proper management of such complications. 
After completion of the review, it became apparent from interviews and con¬ 
versations that urologists wez’e also unfamiliar with this particular problem of 
the ectopic kidne}’’ as a cause of dj'stocia or obstruction to normal labor. For this 
reason it seemed advisable to prepare a short report of our pre^dous obsen'ations 
for a group of urologists. 

The first case of a dj^stocia due to ectopic pelvic kidney was described by 
Hohl in 1928." A pelvic mass described at deliverj'^ of 2 normal term infants was 
deteiTnined years later at autops}'^ to be a pelvic kidney. Since that time approxi- 
matelj’- 70 reports have appeared in the literature, most of which have been sin¬ 
gle case reports. However, in 1911, J. H. Girard’ published a thesis at the Uni- 
versit}’- of Paris entitled, “L’ectopie simple congenitale du rein” in which he 
described 31 mothers having pelvic ectopic kidneys with a total of 109 pregnancies. 
Five of these cases had 13 abortions; and in 13 labors intervention was obliga¬ 
tory; 83 labors ended in spontaneous deliveries. Girard’s monograph has been 
overlooked by man}" reporters on the subject of d 3 "stocia with ectopic peh’ic 
kidne}". Except for this monograph, most reviews liax^e been incomplete. In a 
short paragraph Thompson and Pace who reviewed 88 cases of ectopic kidney 
at the Mayo Clinic, noted that 21 of their patients had been pregnant.'* Fourteen 
of these mothers had one or more children without difficult}" and 5 had one oi 
more miscarriages and no full term infants. One woman had a stillborn at teim, 
and another had her first child b}" a difficult forceps deliA"er 3 " and two childien 
subsequent!}" by cesarean section. Approximately 98 cases of pregnancy an 
labor complicated by pelffic ectopic kidney have been recorded in the literatiue 
between the years 1828-1948.* Certain essential facts on maternal and fetal out¬ 
come may be summarized as follows: 


Number of mothers 

Number of maternal deaths 

Total number of pregnancies in 98 mothers 

Total number of abortions 

Number of premature infants 

Deaths of premature infants 


98 

10 (10 2 %) 
226 

35 (15 4%) 
9 ( 3 0%) 
4 (44.4%) 


Read at annual meeting, Mid-Atlantic Section, American Urological Association, I 
AndersoA, G. W., Rice, G. G. and Harris, B. A Jr Prijgnancy *****' 

^Girard, J.H. Ectopic kidney Inaugural Dissertation, Pans 1911. Ao.«. gi. 935 , 

^Thompson, 6 J and Pace, J. M.: Ectopic kidney. Surg , Gynec. <x UUst , 

1937. 
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Number of full term infants . 

Deaths of full term infants . 

Deaths of viable infants.... 

Total fetal loss in 226 pregnancies (including abortions} 


182 

28 (15.3%) 
32 (16.7%) 
67 (29.6%) 


From the above tabulation, the outstanding data are the 10 maternal deaths 
or a 10.2 per cent maternal mortality for 98 mothers. However, no maternal death 
due to pehuc kidney anomaly has occurred in the last 46 cases reported since 
1927. Of the 10 deaths reported, 3 died of shock, 2 from infection, one each of 
eclampsia, ruptured uterus, and acute hemorrhagic nephritis. Two deaths were 
due to ill-advised procedures in the management of solitary kidney. In 1 case 
all the renal tissue of the patient was removed at the time of cesarean section.^ 
In a second case partial nephrectomy was performed in an attempt to preserve 
some kidney cortex from infection without beneficial result. 

Although the outlook for the mother with pelvic ectopic kidnej" anomalies has 
improved considerably, the fetal mortality remains between 14 and 16 per cent 
in the recently reported cases. The incidence of abortion (15.4 per cent) and pre¬ 
maturity are not increased over the normal frequency of these factors in the gen¬ 
eral population. In the 98 cases associated with pregnancy described in the litera¬ 
ture, several different types of ectopia have occurred. These are illustrated in 
figure 1. They have been classified under a slight modification of that proposed 
by standard authorities such as Bell,® Everett’ and Gutierrez.® Most of the cases 
(85) have been of the simple unilateral pehic ectopia type. In 64 cases in which 
the exact Iddney (right or left) was known, 86 per cent were left kidneys and 14 
per cent were light kidneys. This compares with other studies on renal ectopia 
in the general population as follows: 


AUTHOR 

LEFT KIDN'EY 

RIGHT KIDVEV 

I^arschulin®. 

47 (71%) 

19 (29%) 

BelP 

IS (51.4%) 

17 (48.6%) 

Thompson and Pace'*. 

40 (46%) 

46 (54%) 

Pregnant cases ... 

55 (86%) 

9 (14%) 


The remaining 13 cases were of even greater interest since in 8 of these instances 
both of the kidneys were in the pehis (3 Avere unfused and 5 cases Avere examples 
of horseshoe kidnej”^ or fused kidney) and the remaining 5 cases AA’ere solitaiy kid¬ 
neys. 

Crossed pelAuc ectopia AAdth or AAdthout fusion associated AAUth pregnancy has 
not been recorded in the literature to the best of our knoAA'ledge. Hower^er, in a 
paper on crossed renal ectopia with fusion Wilmer>» mentioned this possibility 


as an obstruction to delivery. 


5 Idel, A.: Hydronephrosis of an ectopic fused kidner 
Zentralbl. {. Gynak., 51: 2913, 1927. ^ 

7 V®"’ u Diseases. Philadelphia: Lea and Febiger, 1946. 

Co.,^194™ Obstetrical Urology. Baltimore: Williams & Wilkins 

her ^nc.^mi,^” clinical management of horseshoe kidney. New York: PaulB.Hoe- 

Dbscrvations on pelvic kidneys. Ztschr. f. urol Chir 34 - 1S7 iqqo 
J Urol' ,’4QVSi,^93S."' kidney: Report of 5 cases and review of the literature! 
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wZpf; ^pecific references were quoted. In his re^dew of crossed ectopia, 
aimer found 286 cases of unilateral fused kidney. He noted 2 cases in avhich the 
position and size of the renal mass offered an obstruction that necessitated cesar- 



Fig. 1. Diagrams showing various types and number of pelvic ectopic kidney anom 
alies associated with pregnanc 3 ^ observed in literature between 1828 and 1948. 

ean section, but since e.vact details were not given these cases were not added 
to our review. , 

Fitzgerald in 1940, after a veiy exhaustive search of the literature, conclu e 
that his case of pelvic horseshoe kidnej’^ in a 19 3 ’^ear old primipara was the on y 
recorded case of this particular type of pelvic ectopic kidney anomaly associate 
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•mth pietrnancv” This statement is not entiiely accinate, since Bugbee and 
Losee'= dnided a peine hoiseshoe kidney in 1919 aftei the patient had 4 spon¬ 
taneous laboi-s Geinitz'= in 1928 and Olha» as eaily as 1S9S, descnbed peine 
horseshoe kidney associated with piegnancy. Oliva’s case is paiticulaiiy interest¬ 
ing The patient enteied the hospital with eclampsia, hanng connilsions. Her 
cemx vas manually dilated and cianiotomy peifonned on the infant. Both 
mother and baby died shortly theieafter. The hoi-seshoe kidney vas discoieied 
at autopsy Inng in the ti-ue pelns. 

Sohtaii peine Iddneys har e been descnbed 5 times associated v ith piegnancj-.^ 
Tvo of the cases had eclampsia. In the tliiid case, that of Fuchs'"’ in 1938, 
cesaiean hysteiectomy was done to pievent futuie piegnancies. The fourth case 
of sohtaiv kidney vas obseived by Ockeiblad and Cailson'® 6 yeai's after 2 
spontaneous labom with lii e full tenn infants. At death, only 40 giams of kidney 
tissue lemained. In a fifth case, that of Dufoui” the patient died 6 months post¬ 
partum following partial nephiectomy in an attempt to pi esene the lemaining 
kidney cortex fiom infection. 

Among the many compheations of piegnanci' oi of the kidney obseived in 98 
mothem the follomng ma}' be listed: 

Casts 


Veri difficult labors 14 

Nephrectomy during pregnanej 5 

Hj dronephrosis during pregnanci 5 

Premature induction of labor 5 

Postpartum pj ehtis 5 

Markedlv contracted peh es 4 

Sterilization for fear of future pregnanej and injuri to the kidnej 4 

■Vdnexal anomalies—absence of tube or o\ ary on one side 3 

Floating head at time of labor 3 

Puncture of hj dronephrosis at time of deIn eri 3 

Eclampsia 2 

Biopsi of pehic mass to establish diagnosis of kidnei 2 

Bleeding into peh 1 C kidnei 9 

Spma bifida associated ivith pelvic ectopic kidnei 1 

Veute hemorrhagic nephritis i 


PRESENT STCDY 

Bith the kno^^ ledge that only a few cases of ectopic peine kidnev anomal 3 ' 
hate been obsened by am one obstetrician, it appeared beneficial to leport 

^ ^ Horseshoe kidnet as a cause of djstocia J Missouri M A , 37: 

*1 ' ^ ^ and Losee, J R The clinical significance of cono-emtal anomalies nf 

the kidnex and ureter Surg , Gxiiec A Obst , 28; 97 1919 '-““^emtai anomalies of 

Beitr zTlm Chir'^143^70Tf92f P^eient.ng normal birth 

13:“6MS9S^ Pi^erperal eclampsia mth a single kidnet Boll R 4cc Med Genota, 

1307 ^1935®’ ^ ““ obstruction to delnen Zentralbl f Gjnak , 62: 

12: 4E'^^95'?^^^’ ^ ^ Carlson, H E Solitan pehuc ectopic kidnei Brit J Surg , 

de fifuteTes, 1901^®''’' e'Hemitj of the left kidnet Clm des Hop 
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Table 1. Cases of pelvic ectopic kidney anomalies and pregnancy delivered at the Johns Hopkms Hospital, 1927-1948 
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PREGX 


.XD EVBOH B1TH PELVIC ECTOPIC KIDVEY 


■IL U •.fkUtiond ca=ps. Seven cases of pregnancy complicated 
onr experiences n itli 14 adc noonvred on the obstetrical semce of The 

bv peli-ic ectopic kidney anomahes a , 007-1948 In this same period, 

Joto, Hopkins Hospital dnnng the P»‘«' «- ““ to de- 

34.206 women wem delive.-ed. noth an Uidence of peK-ie 

live,feofl:4.SS6.TI.iscompatosfavoraWy . 35464 ) is a 

fsTc^n* .pro -d;o “ 

The Laternal and fetal mortality of these 14 cases of peMc ladney anomahe. 
mav be summarized as foltoas: 


Xuniber of mothers. 

Number of maternal deaths. 

Total number of pregnancies in 14 mothers 
Total number of abortions . 

Xtimber of premature infants 
Deaths of premature infants 
y'umber of full term infants 
Deaths of full term infants 
Deaths of riable infants 
Total fetal loss in 40 pregnancies 


14 
0 

40 

12 (aoTcl 
1 

1 (looTi) 
27 

2 ( 7 . 4 rj 

3 (lO-Sfc) 

15 /OT SC^_^ 


Analysis of this summaiy iUustrates that maternal mortality is neglipble 
during'the period of pregnancy and the puerperium. One of the patients died 4 
years after her last pregnancy of hi'p^riensive disease. Her third pregnancx vras 
terminated by hysterectomy because of the associated hx*pertensive toxemia. 
One other patient had 2 pregnancies inteniipted for hx'pertensiie toxemia, 
one bv therapeutic abortion, and the second by cesarean section in which a pre¬ 
mature infant (the only premattue in the series) succumbed. The incidence of 
abortion (30 per cent) would be only 25 per cent if these 2 cases were deleted. 
The fetal mortality of 7.4 per cent for fuU term infants can also be reduced since, 
as the above tabulation illustrates, of 13 full teim infants dehvered in the Johns 
Hopkins Hospital all suiaived. The 2 deaths of full tenn infants occurred in 
another hospital following difficult forceps deUveries. 

The method of dehveiy of the 27 full tenn infants and the fate of the babies 
may be summarized as follows; 


iiethod of DzinxRr 

Casts 

DUTIES 

Spontaneous 

20 

0 ( OTc) 

F orceps 

o 

2 (40%) 

Breecb 

1 

0 

Cesarean section . 

1 1 

0 


The above data are sigmficant since all of the cases except one were delivered 
vaginally. Tliis exception was the only e.xample of pehdc hoi-seslioe kidney in the 
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14 cases studied. This case wiJl be described in detail but it is interesting that the 
patient had been deln-ered of a previous eliild with what was described as a diffi¬ 
cult forceps procedure. 

In order to give the reader a more practical approadi to the problem of pelvic 
renal ectopia associated with pregnancy 2 eases will be presented. The firet case 
n ill illustrate the management of unilateral pelvic ectopia of the kidney during 
laboi. The second case is an e.\'cellent example of the management of pelvic horse¬ 
shoe kidney. 


ILLUSTR.VTIVE C.VSES 


Case 1. L mlateral pelvic ectopic Iddney and management during labor. Mrs. L. 
H., No, 414167, a colored married woman IS jmars of age, was first seen in the 



Fig. 2, Case 1. A, excretory urogram taken between pregnancies Right kidnc' 
normal position while left kidney is in true pelvis B. excretory urogram taken to niinu “ 
before delivery. Kidney has ascended out of pelvis. At that point, kidney is still 
ing and illustrates how kidney and fetal head accommodate to pelvic capacity (n 
have been retouched to aid visualization for reader.) 

obstetrical dispensary^ on Februaiy 25, 1947. At this time, she was found to be 
23 weeks' pregnant, complicated by e.xtensit'e condylomata acuminata whici 
filled the vaginal canal as a fungating, discharging, foul smelling mass. The pa 
tient was hospitalized on two occasions before deliveiy for penicillin and hloo 
transfusion therapy in an attempt to control the vaginal infection. Ibe patien 
resisted vaginal examinations and finally entered the hospital in labor and e 
livered a 3054 gm. male infant without difficulty. No one hnd any inlding of t ic 
kidney anomaly in this first pregnancy. . . 

One year later, March 15, 194S, the patient was e.xaniined in the obstc nca 
dispensarv because of 4 months’ amenorrhea. No pregnancy nas present at f n= 



PEEGXAXCY AXD 


LABOR ^\^TH PELVIC ECTOPIC KIDXEY 


769 


time but a 5 by 5 by 6 cm. mass was described in the left adnexal ^gion. A pi - 
sumptive diagnosis of ectopic pregnancy was made. On April 3,1948, culdoscopy 
showed that the uteras, ovaries and tubes were not remarkable but a nhitish 
mass covered by dilated blood vessels was observed in the cul-de-sac region. 
Laparotomy was perfonned revealing the mass to be a unilateral left pehuc ec¬ 
topic Iddney. The patient had an uneventful recovery and was subjected to excre¬ 
tory pyelography which revealed normal kidney outlines on the nght and the 
calyces of the left kidney at the level of the first sacral vertebra, (fig. 2, A). On a 
subsequent Ausit to the cystoscopy clinic, retrograde pj'elography was attempted 
on the left side but it was impossible to insert the catheter into the ureteral ori¬ 
fice on that side. Indigo carmine injected intrai'enously, however, appeared in 
the left ureteral orifice in 5 minutes, indicating good function in the left pehdc 


kidney. 

The patient became pregnant shortly thereafter and registered for prenatal 
care on October 28,1948. Her expected date of eonfinement was March 11,1949. 
Her prenatal course was unei'entful until jMarch 10, 1949. On that date, the 
patient was admitted to the hospital because of slight^' elevated blood pressure. 
Rectal examination revealed that the pehdc Iddney eould be felt distal to the 
head and extending down to the level of the ischial spines. On Jvlarch 11, 1949, 
labor started. Sterile vaginal examination revealed the head of the babi’’ to be 
only dipping into the true peh'is. X-ray pelvimetiy revealed an adequate pelvic 
capacity. Prodromal labor followed for 24 hours, but bj' noon of iMarch 12, 1949, 
labor pains were of good quality. By 5 p.m., the vertex had descended to the level 
of the iscliial spines and the ceiwix was 3 cm. dilated. Catheterized urine exam¬ 
inations failed to show ei-idence of bleeding in the urinary tract. At this time the 
kidney was definitely movable and was not being compressed or wedged between 
the vertex and the sacrum. At 6:30 p.m., an excretorj- urogram was made and 
showed that the left Iddney was functioning since the kidney pehds was clearly 
outlined, (fig. 2, B). The patient returned to the deliveiy floor at 7:30 p.m. and 
at 7:50 p.m. her membranes spontaneouslj' niptured with the cervLx S cm. dilated 


and the head on the perineal floor. Spontaneous deliveiy of a 3375 gm. female in¬ 
fant took place at 8 p.m., iMarch 12,1949. A small cemcal laceration on the right 
side of the ceivix was repaired. The left kidney was found to be located at the 


pel\-ic brim at completion of delivery. Catheterized urine drawn after deliveiy 
contained only 7 red blood cells per liigh power microscopic field. The patient’s 
postpartum course was uneventful. The patient returned to cystoscopy 6 weeks 
later and urologic investigation was completelj' noimal. 

This case illustrates the mechanism by which a unilateral pehdc ectopic kid¬ 
ney can be bypassed by the vertex of the oncoming fetal head. This is illustrated 
m figure 3. The mechanism is similar to the action of labor in patients with 
fibromyomas located m the lower portion of the uteras, particularly as obseiwed 
nnth cemcal fibroids. Xumerous vaginal examinations done during the course of 
the abor and the excretaiy pyelogram taJcen just before deliverv support the 
mechanics of the diagram illustrated in figure 3. ' ^ 

Case 5. fiiVaJera/pcli^ccfopic roith fusion {pelvic horsesJwc kidney). Mrs. 
4 . G., Ao. 238464, a 19 year old colored married woman, mas first seen in the 
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obstetrica] dispensarj^ on September 16, 1941. At this time, she was 28 weeks’ 
pregnant. Ko other findings ivere present at this time and the patient was regis- 
teied as a normal primigi-aidda. During her prenatal care, x-ra}^ pelrimetiy was 
obtained because of a breech presentation. The pehdc measurements rei^ealed 
an adequate pelidc capacity'-. Her prenatal course was otherwise uneventful and 
on December 13, 1941 she was admitted to the delii'eiy floor in active labor. 
Because of a “floating head” a sterile vaginal examination was done after 3 hours 
of labor. The cend.x was 4 cm. dilated and a vertex with occiput postei'ior was 
presenting at a level of 2 cm. above the spines. The e.vaminer felt a “rectosigmoid 
mass ’ which was not e.xpected to cause serious dj^stocia. After 14 hours of hard 
labor the patient was delivered of an infant weighing 3690 gm., using Kielland 



forceps for rotation from occiput posterior to anterior position. This procedure 
ivas described as “quite difficult”. The patient and her infant did well and were 

discharged in good condition. i f t 

On March 30, about 4 months after the deliverj^ of the first infant, the patien 
•was obsen^ed and followed 63 ^ the g 3 meco]ogical service as a possible ectc^ic 
pregnancy, and finally on June 30, 1942, she was admitted to the hospital. M- 
amination revealed a definite intrauterine pregnancy and also bilateral pejjc 
masses ivhich ivere firm and nodular. At the suggestion of the senior g 3 TiecoIogis , 
excretory urograph 3 '- was perfoimed and established the diagnosis of pelvic loise 
shoe Iddne}^ (fig. 4, B). 
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Fig. 4. Case 2. A, artist’s concept of shape and location of bilateral fused ectopic 
pelvic kidneys at time of cesarean section, if, excretory pjelogram of a case of pelvic 
horseshoe kidney taken during third month of pregnancy. C, excretory pielogram during 
ninth month of pregnancy shoning vertex presentation of fetus. Compare ureters in 8 
and C, nhich show very little of the dilatation usually associated with advanced stages 
of pregnancy. 

The patient tvas then registered in the obstetrical clinic and allowed to con¬ 
tinue tvith her pregnancy. There was considerable discussion as to the mode of 
deliTer 3 ’, but the previous difficult forceps and the possibility of injury to the 
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Other s.,„vs were 

taken cluimg pregnane^' and resembled figui-e 4, C. 

tviiliOTt dfflcMfc'n“w'™ 7“ “"tl » 3«0 gm. Want delivered 

vasZ „H fhef; ■ , ’“f'Oon ot the pelvis following closure of the uteras, it 
he Z ! iKt'-seshoe kidney extended about one-half to one inch above 

poster or pelvis for about -I inches. Figure 4, _4 is an artist's drawing made at the 
«m ° “““'O”" oo'Ooit- The patient was also subjected to tubal resection at this 
. opeiatne and postpartum course of the patient ivas uneventful. 

le n ee vs examination, both urinary tract and genital tract ivere not re¬ 
markable. 

This case illustrates that in oi’der to make a diagnosis of pehde kidney it is 
necessary that this possibility be kept in the obstetrician’s mind and also illus¬ 
trates that most pelvic kidneys will permit vaginal delivery. But it should also 
e pointed out that, with cases in which all of the kidne 3 ^ tissue is in the pehus, 
it IS probably v isei in this era of chemotherapj' and safer cesarean section to con¬ 
sider abdominal deli\-ery for this particular type of pelvic kidney. 


DIAGXOSIS AXD TREATMEXT 

Bell® describes the ectopic kidney' as being subject to all diseases to wliich the 
noimal kidney' is liable with no increased incidence of any' lesion except hy'dro- 
nephiosis and pyelonephritis. Pain is the usual presenting complaint in the non- 
pi egnant cases of ectopic kidney', usually' of the back or abdominal ty'pe of pain 
ladiating to the hips and thighs. This usually' accompanies the disease processes 
of hy'dronephrosis and py'elonephritis. Sometimes pressure on neighboring stme- 
tures, such as the bladder, may' produce hematuria and py'uria. Gutierrez® em¬ 
phasized a symptom complex in horseshoe kidney's, consisting of pain about the 
epigastrium or umbilical region, history of chronic constipation with or without 
gastro-intestinal disturbances, and also urinary disturbances with early' signs 
of chronic nephritis. Gutierrez® believes that the great majority' of horseshoe 
kidneys are diseased but Bell® is not able to support this A’iewpoint. R. Bell*® sent 
a questionnaire to members of the American Urological Association on the sub¬ 
ject of horseshoe kidney' and pregnancy'. He received 286 replies. In this group, 
96 women with horseshoe kidney' had normal imeventful pregnancies. Forty'- 
nine mothers went to full term but had some complication of pregnancy'. Eight 
cases had labor induced. To the question “Do y'ou consider horseshoe kidney a 
contraindication to pregnancy'?” the vote was ves, 23; no, 117; and no opinion, 
139. 

In Thompson and Pace’s'* series of 88 patients with ectopic kidney' 29 or 32.9 
per cent suffered from recurrent attacks of pain. They' believed that this was due 
to improper drainage of urine through the ureteropeh'ic juncture because of 
anomalous blood vessels and constricting bands of capsular and peripeh'ic tissue. 
These authors also pointed out that the pain in peh'ic ectopic kidney' would not 

Bell, R.: Horseshoe kidney in pregnancy. J. Urol., 56: 159, 19-16. 
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necessArilv be in tbe lumbar region but may be of a bizarre nature such as in one 
of their patients, a boxer by profession, mIio noted an indescribable sensation lou' 

in the abdomen whenever he skipped rope. . .1 

Since manv patients with pehnc ectopic kidneys do not have symptom^, the 
diamiosis during pregnancy iriU depend largely on thorough pehnc e.xammation 
in the early months of pregnancy. If peMc masses or urinary sr-mptoms are 
present, a complete urological suiwey of the patient, including urography, 
should be carried out. Unless the obstetrician has in mind the possibility of 
ectopic peh-ic kidney veiy few cases will be diagnosed until the time of labor 
and deliveiy. Of 91 cases in the hterature including 1-4 of the present study, on 
which accurate histories are available, the time of diagnosis in relation to the 


pregnancy may be summarized as follows: 


Before pregnancy 
During pregnancj- 
During labor 

Immediate or late puerperium 
Interval between pregnancies. 
Years after last pregnancy. . 

At autopsy 
Total 


ccn! 

4 ( 4 ..39) 

. 24 (26.36) 

. 17 as.es) 

. S ( S.79) 

.. S (S.79) 

.. 23 (25,27) 

.. 7 (7.69) 

. 91 


It is notable that only 4.3 per cent of the cases were diagnosed before preg¬ 
nancy: while 20 per cent were diagnosed by astute e.xaininei"s during the preg¬ 
nancy. ^lany of the eases diagnosed during pregnancy were seen duiing the 
second, third or fourth pregnancy and the examiner had the advantage of some 
histon- of either difBcuIt labors or urinaiy tract siTuptoms following pi-evious 
deliveries. .-Approximately 30 per cent of the cases were diagnosed years after the 
pregnancy or were discovered at autopsy. 

Of the 24 cases diagnosed during pregnanci', 4 were originallj- confused with 


ectopic pregnancy. Four other cases were called ovarian cyst. Appro.ximafely 6 
cases had pecuhar sacral, lumbo-iliac or “beaiing down” tj-pe of pain as the initial 
s\-mpIom. The remaining 10 cases were picked up by routine pehric examination. 

Seventeen eases were diagnosed during labor. Fomfeen had painful and pro¬ 
tracted labors which demanded further examination. In 3 cases the failure of the 
head to engage during active labor was the clinical point which attracted the 
attention of the examining physician. 


Ectopic kidney in the nonpregnant patient usually requires no therapy unless 
sj-mptoms are present due to definite imderhmg pathological changes. The 
experience of Thompson and Pace would justify this attitude.^ In their'series of 
SS clinical cases treatment was conhned to simple therapy of pyelonephritis 
Tnenty-one surgical procedures were earned out, but in manv instances nomal 
kidneys were removed. Such surgical procedures as treatment or uiinan- tract 
fistulas, neoplasms, tuberculosis, atrophy of the kidnev. hydronephrosis' or re¬ 
moval of stones may be entirely justified in both nonpregnant and pregnant 
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kidney pai'encliyma decided in faA'or of cesarean section. Other .x-rays were 
taken during pregnancy and resembled figure 4, C. 

A loAv cei'A'ical cesarean section Avas performed and a 34C0 gm. infant delivered 
Avitliout difficulty. On inspection of tlie peh’is folloAving closure of the uterus, it 
AA’as found that the horseslioe kidney extended about one-half to one inch above 
the sacral promontory and bulk of the kidneys extended over the sacrum and 
posterior pehds for about 4 inches. Figure 4, A is an artist’s draAving made at the 
time of cesarean section. Tlie patient A\'as also subjected to tubal resection at tlih 
time. The postoperatiA’e and postpartum course of tlie patient Avas uneventful. 
At the G AA’eeks’ e.xamination, both urinary tract and genital tract AA’ere not re¬ 
markable. . . 

This case illusti'ates that in oi’der to make a diagnosis of peh’ic kidne.A it i^ 
necessary that this possibility be kept in the obstetrician’s mind and also illus 
ti'ate.s that most peh’ic kidneys Avill permit A’aginal deliA'ery. But it should aho 
be pointed out that, Avith cases in AA'hich all of the kidney tissue is in the pen., 
it is probably Aviscr in this era of chemotherapy and safer cesarean section to con 
sider abdominal deliA-eiy for this pai'ticular type of peh-ic kiduei'. 


DIAGNOSIS AND TRE.miENT 

BelF describes the ectopic kidney as being subject to all diseases to 
nomial kidney is liable Avith no inci-eased incidence of any lesion excep n ' 
nephrosis and' pyelonephritis. Pain is the usual presenting complaint m re no 
pregnant cases of ectopic kidney'', usually of the back or abdomiiia tjpe o 
radiating to the hips and thighs. This usually accompanies the disease proce^ = 
of hydronephrosis and pyelonephritis. Sometimes pressure on neig i 
tures, such as the bladder, may pr-oduce hematuria and pyuria. 
phasized a sjuiiptom complex in hoi-seshoe kidneys, consisting o pam a 
epigastrium or umbilical region, history of chi-oiiic constipation aat ^ 
gastro-intestinal disturbances, and also urinary disturbances vr i ‘ ^ 

of chronic nephritis. Gutierrez* believes that the 
kidneys are diseased but Bell* is not able to support this ^ 

a questionnaire to inembei's of the .-Vmerican Urologica * j j ,, oup 

iect of Lorseshoe kidney end p,-csn.nnoy. He rece.ved 

9G Avomeii Avith horseshoe kidney had noi-mal uneyentful ^ 

nine mothers Avent to full term but had sonie Iddnev a 

cases had labor induced. To the question “Do you 

contraindication to pr-egnancy?” the vote aa-rs yes, 23; no, ID, and 

^^lii Thompson and Pace’s' series of 88 

per cent suffei-ed fi-om recurr-ent attacks of pain. .e because of 

improper dminage of urine through 

anomalous blood A-essels and constricting bands of Avould not 

These authors also pointed out that the pain m peh rc ectopic Kidi . 

Bell. I?.: Horseshoe kidney in preginmcy. J. Uiol.. 66: loD, BHC. 
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necessaiilv be in the lumbar legion but may be of a bizaue natuie such as in one 
of them patients, a boxer by piofe^-ion. vho noted an indescribable sensation lorn 

in the abdomen whenever he skipped lope. 

Since manv patients vith peUdc ectopic kidneys do not haie s>-mptoms. the 
diacmod^ dunng piegnancv vill depend largely on thoiough pehuc examination 
in the earlv months of piegnancy. If peKdc masses or uiinaiy simiptoms are 
precnt. a'complete uiological sun-ey of the patient, including urography, 
should be earned out. UnTess the obstetrician has in mind the possibility of 
ectopic pehic kidney veiy fen cases will be diagnosed until the time of laboi 
and dehveiv. Of 91 cases m the hteratuie including 14 of the piesent study, on 
which accuiate histones aie available, the time of diagnosis in lelation to the 
piegnancy may be summaiized as follows; 


Before pregnancy 
During pregnane} 

During labor 

Immediate or late puerperium 
Inten al between pregnancies 
Years after last pregnanej 
A.t autopsi 


Cases Per ccri 

4 ( 4 .39) 
24 (26 36) 
17 aS.6S) 

5 ( S 79) 

S ( S 79) 

23 (25 27) 

7 ( 7 69) 


Total 


91 


It is notable that only 4.3 per cent of the cases weie diagnosed before preg¬ 
nancy. while 26 per cent weie diagnosed by astute examinei's during the preg¬ 
nancy. Many of the cases diagnosed diuing piegnancy were seen during the 
second, third or fourth pregnancy and the examiner had the advantage of some 
histori' of either difficult labors or urinaiy tract siTnptoms following previous 
deliienes. Appioximately 30 per cent of the cases were diagnosed yeare after the 
pregnancy or w ere discovered at autopsy. 

Of the 24 cases diagnosed during pregnancy, 4 were origmall 3 ' confused with 
ectopic piegnanci'. Fom other cases weie called ovarian ci'st. Appiovimateh' 6 
cases had pecuhai sacral, lumbo-iliac or “beaiing down” ti-pe of pain as the initial 
si-mptom. The remaining 10 cases weie picked up bi- routine pelvic examination. 

Seventeen cases were diagnosed dming labor. Fomdeen had painful and pro¬ 
tracted labors which demanded furthei examination. In 3 cases the failure of the 
head to engage dunng active labor was the clinical point which attracted the 
attention of the examining phj-sician. 


Ectopic kidney in the nonpiegnant patient usually lequiies no theiapi- unless 
sj-mptoms are piesent due to definite underh-ing pathological changes. The 
expenence ot Thompson and Pace would justify this attitude.^ In their'series of 
8S climcal cases tieatment was confined to simple therapv of pvelonephiiti=. 
Twenty-one suigcal proceduies were carried out, but in manv instances normal 
kidneys weie lenioved. Such surgical piocedmes as treatment or uiinarv tract 
fistulas, neoplasms, tuberculosis, atrophy of the kidney, hydronephrosis' or re- 
moial of stones may be entirely justified in both nonpregnant and pregnant 
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indixGduals. These decisions should be wisely made b}'’ a competent urologist in 
consultation with the obstetrician. 

In 91 cases where data are available the following surgical procedures have 


been carried out: 

Cases 

sterilization .... . . . .6 

Nephrectomy during pregnancy .... o 

Nephrectomj'after pregnanc 3 ^. ... 5 

Cesarean hj-sterectom 3 ’’. 4 

Puncture of p 3 ’’Onephrosis and hydronephrosis .... 3 


The decision as to the optimum type of deli-\’'eiy for the patient with labor 
complicated b}'’ pehdc ectopic kidnej'’ anomalies is not difficult at the present 
time in contrast to previous decades. Cesarean section can be judiciousl}" em¬ 
ployed in specific dj’^stocia problems in which the pehdc kidne}" pla}^ a major 
role. If the 182 full term deli^’■eries reported in the pre^dous literature are added 
to the 27 full term deli^-eries of the present stud 3 ’’, 209 full term infants have been 
delivered in the following maimer with their respective fetal mortality rates. 


METHOD OF DELIVER\ 

CASES 

FETAL DEATHS 

PER CENT 

Spontaneous ... 

153 

13 

(S.4) 

Forceps 

6 

3 

(50) 

Breech 

11 

5 

(45.4) 

Version and e.xtraction 

5 

4 

(80) 

Cesarean section 

32 

3 

( 9.3) 

Craniotom 3 '' 

2 

2 

.. 

Total 

209 

30 

_ 


From the foregoing tabulation it is apparent that a simple spontaneous 
deliveiy has about the same fetal moi’tality (8.4 per cent) as cesarean section 
(9.3 per cent) but if all deliveries from below are included (177 cases) 
infants were lost, a fetal mortality of 15.2 per cent. However, in 20 cases o u 
term deh^’^eries in the authors’ present stud 3 ’’ no fetal deaths occurred. 

In 22 cases in which either bilateral pelvic ectopia with or without fusion oi 
solitary kidney e.xisted, in other words, all of the patient’s renal tissue vas 
located in the peh'is, the method of deliveiy was as follows:_^ 


METHOD OF DELI\ ER^ 


Spontaneous ^ 

Forceps I q 

Cesarean section • ^[___— 

It is apparent that delii^ery can be successful either by the vaginal or jj*! 
abdominal route if wise obstetrical decisions are made. Most cases o uni a | 
ectopic pehdc kidne 3 -s associated with pregnancy will deliver sponfaneou 
protdded the patient has an adequate pehdc capacity. This point sUou ^ 
checked not onb^ by thorough clinical measurements but also by accura e -x- 


PHEGKAXCY AKD LABOR WGTH PELVIC ECTOPIC KIDXEY 


peMmetiy. Witli adequate measurements of the diameters of inlet, midplane, 
and outlet planes of the true pehds, the average sized child and nomal sized 
kidney will compensate in the available pehdc space. This mechanism was readily 
demonstrated in our case 1. Frequent rectal and sterde vaginal examinations 
should be made during the course of labor to ascertain whether or not tlie kidney" 
is being compressed against the sacrum as the baby’s head advances. As long as 
the kidney possesses the mobility which was present at the onset of labor, it is 
apparent that the organ is not being subjected to abnoimal pressure, which 
would in turn impede the forward progress or descent of the fetal head or injure 
the kidney parenchyma. 

With bilateral pelvic ectopic kidnej^ or solitaiy kidnejq the obstetrician must 
remember that onlj" 15 cases have been described in the world’s literature.' 
Therefore, although 16 of 22 full teim births have occnn-ed vaginally, no chances 
should be taken. If vaginal deliveiy is decided upon in this type of pelvic renal 
ectopia the patient should make constant progress during her labor. Any ab¬ 
normality, such as unengaged head at onset of labor, failure of hourly progress 
in descent, with progressive dilatation and effacement of the cer\dx, abnormal 
contraction patterns should be carefuly evaluated and abdominal delivery 
considered. 

In consultation with the urologist, chemothrapy should be instituted for 
urinary infections, with dilatation and surgical removal of calculi in an effort to 
promote better renal drainage especiallj’^ in those cases with l^'dronephrosis. In 
spite of these measures, the urologist in a few cases ma}’’ have to advise 
nephrectomj', ei-en during pregnanc 3 L 

One of the most important points to be brought out in this imdew is the danger 
of remonng an unidentified pehdc mass either b}*^ the obstetrician at the time of 
cesarean section, or at subsequent laparotomjq onlj' to find out that the removed 
tumor is a kidne 3 L Fole 3 ^ and Wilraer'^ in a discussion on the surger 3 '' of unilateral 
fused kidne 3 ^ found 5 cases in the literature in which unthinking removal of the 
whole fused renal mass was, of course, followed b 3 ' immediate death. Young 
also cites 12 deaths following nephivctomy performed on solitary single kidne 3 ’-s.-® 


SUMJLVRY 

Our study included a reidew of 98 cases of pregnancy associated with pelvic 
kidney anomalies reported prerdously in the world’s literature, and 14 additional 
cases observed in The Johns Hopkins Hospital during the years 1927 to 1948. 
The total number of pregnancies in the 98 mothers was 226, with an incidence 
of abortion of 15.4 per cent and a gross fetal mortality rate of 16.7 per cent 
The fetal mortality rate for full teim infants was 15.3 per cent and the maternal 
mortality was 10.2 per cent. Of the 14 patients in the present study, no mothers 
were lost and of 40 pregnancies, 12 ended in abortions, one in premature deliven^ 
which infant died, and 27 full term infants with two infants (7.4 per cent) dead. 

Gyne^° of the unilateral fused kidney. Surg., 

SarnLTco.^l92(i,"vol.?"?iL • Philadelphia: W. B. 
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If the 14 cases of the present stud 3 ' are added to tlie 98 cases in the literature, a 
total of 112 cases of ectopic pelvic kidne 3 ’’ anomalies associated rvith 209 full 
term deIi^mries ha^'e been recorded. Thirt 3 ^ infants died, a fetal mortalit}’ of 
14.3 per cent. 

The method of del^^"ely in 209 full term deli\'eries was spontaneous in 153 
(73.2 per cent), cesarean section in 32 (17 per cent), forceps, 6 cases; breechin 
11 cases; version and e.\'traction in 5 cases; and craniotom 3 ^ in 2 cases. The fetal 
mortalit 3 ’’ was 8.4 per cent for spontaneous delivery as compared to 9.3 per cent 
for cesarean section. 

L nilateral ectopic pehdc kidne 3 ’^s occurred once in 4,886 pregnant women while 
bilateral pehdc kidne 3 " occurred onh'^ once in 34,206 deli^'eries. 

^^arious t3'pes of ectopic pehnc kidne 3 ’^ anomalies associated with pregnancy 
may' be summarized as follows; 1) simple unilateral pelvic renal ectopia, 97 
cases in which 79 per cent haAm left kidney's and 21 per cent right kidneys; 
2) bilateral peh'ic I’cnal ectopia, rvith or ivithout fusion, 10 cases; 3) solitary 
peJi'ic kidney's, 5 cases. 

The diagnosis and treatment during pregnancy' depend upon thorough peh'ic 
e.xamination and inr-estigation of peh'ic masses. Such patients should be sub- 
mitted to complete urologic investigation, including urography'. X-ray' pehumetry 
is imper-atiA'e to decide Avhich patients har'e an adequate peh'ic capacity for 
both kidney' and the passage of the fetal head. The labor must be of an ided 
ty'pe and continuous progress made, checked carefully' by' repeated A'aginal exann- 
nations. During the labor- the Iddney's which possess any' degree of mobility ten 
to rise out of the peh'is as the fetal head adA'ances. h'lost AA'omen A\iti 
ectopic peh'ic kidney's may' be deliA'ered A'aginally', but if all the renal tissue ies 
in the peh'is, such as in bilateral peh'ic i-enal ectopia, or solitar-y' kidney s, t le 
AAdser method of deliA'ery' Avould be electiA-e cesarean section. 

Peh'ic ectopic kidney' per se does not constitute an indication for intennp ion 
of pregnancy' or sterilization. HoAA'eA'er, A\4th supei’A'ening disease, such as m 
tractable py'elitis, tuberculosis, hy'dronephrosis, neoplasm or toxemia, sue 
procedures may' be adA'isable. 
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Airs. AI. Z., 44 years of age, married, mother of 3 children, nas refeiied on 
April 21, 1942. In 1930 she had an episode of hematuria and cj'stoscopic studj^ 
had disclosed an obstructed left ureter. For the past 3 years she had been imdei 
medical care for diabetes mellitus and about 6 weeks ago her physician found an 
elastic mass in the left upper quadrant. The bladder urine was acid, contained 
many leukocjdes, ei'j’throcytes, and acid fast bacilli. Excretoiy urogi'aphj* 
showed a large nonfunctioning left kidney, the right kidney showed good func¬ 
tion but some pyelectasis. Cj’stoscopic e.xamination with catheterization of the 
right ureter jnelded clear urine, negative for tuberculosis by guinea pig inocula¬ 
tion. The left ureter presented an impassable obstmetion at 3 cm. Aledial to its 
meatus was a large area of fibrinous exudate. The diagnosis was therefore tuber¬ 
culous pj'onephrosis of left Iddnej', tuberculous stricture of left ureter and 
localized tuberculous cystitis. On Alay 9,1942 aseptic left ureteronephrectomy^ 
was performed (P. W. A.); the specimen confiimed the diagnosis. Both wounds 
healed per primam. 

Despite control of the glycosuria, general supportive measures, and heliother¬ 
apy the bladder lesion proved verj’- resistant. Leukocjrtes and ei-j'throcjdes per¬ 
sisted in the urine. On September 14, 1943, foUov.'ing cystoscopic examination, 
the patient failed to retui’n for further observation until July 17, 1947. She now 
complained of suprapubic pain and the passage of blood clots. Cystoscopic in¬ 
spection showed a massive, shaggjq white exudate on the left side of the bladder, 
the remainder presenting angiy red mucosa, -with bullous edema of the right 
ureteral orifice. Excretory urographj’^ showed good function of the remaining 
right kidney but its calyces, peRis, and ureter were somewhat dilated. Again she 
disappeared from obseiwation. 


About a year later, August 31,1948, she reappeared complaining of nocturnal 
incontinence of urine. On coughing, blood stained urine spurted from the urethra. 
A catheter jielded 6 ounces of mine, and a persistent mass in the pehis proved 
to be an enlarged utenis. The right kidney was enlarged but not tender. 

Excretoiy urography revealed delaj^ed e.xcretion and poor concentration of a 
hydronephrotic right kidnejq its ureter was not poiiraj-ed. On cj'stoscopic inspec¬ 
tion the entire bladder was covered with masses of shaggj' exudate. She was again 
admitted, September 7,1948, to the hospital. Blood urea nitrogen 18.3, uric acid 
4.2, sugar 140, sedimentation rate 50 mm. in 1 hour. Streptomycin’ 0.25 gm. 
4.i.d. was adniimstered. After 2 weeks of preparation, a right cutaneous ureteros¬ 
tomy was pel-formed under procaine spinal analgesia thi-ough a lower pararectus 
incision. The ureter was about 2^ cm. in diameter. The urine from it was clear 
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and a guinea pig injected -with it showed no e\ddence of tuberculosis. The kidney 
pelvis was drained bj'' a No. 18 whistle tip catheter waj’^ of the ureterostomy 
stoma. A persistent pymvesica required daily’’ irrigation for several weeks. The 
ureterostomy drainage was maintained by’’ a short tipped Foleys (AVolf) catheter 
which was changed at regular inteiwals. The urinary'^ bladder being thus excluded 
finally healed. Blood sugar was controlled, urea nitrogen 12.0. The patient was 
now comfortable and her general health steadily improving. She had been at 
home since October 3, 1948. 

On Januaiy 25, 1949 her temperature rose to 102F. The right kidney was veiy 
tender but not enlarged. The ureterostomy catheter was found encrusted when 
removed. A new one was inserted. A plain x-ray film showed no calculi. AAfiule 
dressing the patient had a chill and vomited. 

Two days later her attending phy'-sician reported that at 6 p.m. (January 27) 
drainage had suddenly ceased although the output had been 1500 cc duiing the 
day. AAfith that a mass had suddenly become apparent, tender and firm in the 
right kidney area. 

She was promptly readmitted to the hospital. She was pallid, in se\ ere pain. 
Thei’e was a large tender mass in the right kidney’’ area; there vas no diainage 
from the ureterostomy tube. The blood sugar was 410, urea nitrogen 38.0, 2 

combining power 66 voliunes per cent. Hemoglobin 65, red blood cells 3,31 ^ 1 
w’hite blood cells 16,650, polymuclears 76, band cells 10. Sedimentation rate / 


mm. in the hour. . 

It was my belief that there was obstruction at the ureteropelvic junction i 
an infected hydronephrosis. The catheter was removed, a new one P^ssecl u 
no urine was obtained. Still believing that we were dealing lut 0 ® ’ 

nephrostomy seemed indicated. Therefore under spinal hemiana gesia vi ^ ’ 
nupercaine solution and a transfusion going, a right lumbai incision ^ 

A large grayish lavender mass 20 by 13 by 10 cm. vas expose , 
greatly enlarged kidney. Attempted aspiration yielded only blood; ^ 
was anticipated. The exposed thickened capsule was incised a 
toma of fluid and clotted blood was evacuated. The kidney ay in j 

rounded by adherent blood clot, which could read.ly be 
middle third where the kidney tissue appeared granulait The cap 1 
pletely incised, rubber dam placed in front and 

organ and the wound closed. A fresh ureterostomy cathete ^ by 

Within a few hours drainage was re-established or rat ei uimaiy 


'It ™w e”£nt that the anuria was not the --It of obstmc^tmn buHl- 

result of compression or tamponade of the patient s Tbe only clue 

subcapsular hematoma, the etiology of which was of the 

was the area of granular tissue beneath and hemor- 

organ. This could be an area of localised infection with tbe 

rhage. On the third day after surgery there was profuse min y ^ 
wound, the dams were removed and the ^^^ney ^cted Jhe^gm^nu ^ 

noted above had necrosed and f1 vigorous antidiabetic 

became badly infected (Paracolon bacillus) and despite g 
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measures, transfusions, etc., the edges separated. Blood sugar declined to -40 
urea nitrogen to 19.5. On Bebmary 21,1949 the patient could return home. All 

drainage was through the ureterostomy tube. 

The renal fistula had closed and the lumbar wound was granulating. Thereafter 
the lumbar wound healed completely and she has continued in comfort with 
proper care of her diabetes and of the ureterostomy tube, which is replaced readily 
at intervals of 4 to 6 weeks. Daily irrigation withSuby’s G solution minimizes in¬ 
crustation of the catheter. 


DISCUSSION AND REVIEW OF LITER.ATURE 


The history of this patient is of especial interest for several reasons. The pre¬ 
vious left nephrectomy had made her completely dependent upon the remaining 
right kidney for excretory function and life. The persistence and subsequent ag¬ 
gravation of the vesical tuberculosis had necessitated ureterostomy to give relief 
from the bladder eondition, and to protect the kidney from progressive obstiuc- 
tive and hydronephrotic destmction unth its threat of uremia and death. The 
ureterostomy, howei'er, subjected the remaining Icidney to the dangers of ascend¬ 
ing infection. It is reasonable to ascribe the temperature elevation and tenderness 
of the right kidney on Januaiy 25, 1949 to such an infection. The sudden cessa¬ 
tion of urinaiy output with rapid “enlargement of the Iddne}’” 2 days later were 
undoubtedly due to actual compression of the Icidnej" bj" a huge subcapsular 
hematoma, reducing the pulse pressure in the organ below a level consistent with 
glomerular function and urinaiy excretion. One could, we believe, imitate this 
situation e.xperimentallj’’ b}'- applj’ing an oncometer to the kidnej' (with nervous 
and vascular supply intact) and bj' increasing the extrarenal pressure enough to 
lower the pulse pressure within the organ sufficient^ to stop urinaiy excretion. 

As to the source of hemorrhage we cannot in this instance give positive proof 
but we may assume that the ascending infection resulted in a septic infarct of the 
kidney at the cortical area where the clot was found densely adlierent, that a 
vessel in this area had sloughed and bled; that subsequently the slough separated 
resulting in a renal calyceal fistula as was obseiwed postoperatively, and that 
eventually cicatrization and healing took place. 


One of us (P. W. A.) had the opportunity to study the left Iddney which he 
removed with capsule intact in a case of subcapsular hemorrhage.^ Ureteral 
catheterization yielded no urine from this kidney before operation, whereas there 
was a fair flow from the right side. The specimen showed the whole kidney en¬ 
cased in a jelly like subcapsular mass 1.5 to 2 cm. in thiclmess. The upper pole 
presented a septic infarct (embolic) in which an arteria recta had ulcerated 
through the cortex and was the source of the subcapsular hemorrhage \ similar 
case was reported bj- K. A. Meyer.=> When a subcapsular renal urinary fistula 
foi-ms and persists, the lesion Imown as extrarenal hydronephrosis results Inter¬ 
esting features of Mackenzie’s case were the elevation of blood pressure noted 
pieopeiatively as the perirenal hematoma increased, and the elevated blood urea 


Clinics 2 (series 33): kidnej , subcapsular hemorrhage. International 

’ Meyer, K. A.: J. A.’.M. A., 72: 1451, 1919. 
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and a guinea pig injected ■\ntli it showed no evidence of tuberculosis. The kidney 
pelvis was drained by a No. 18 whistle tip catheter way of the ureterostomy 
stoma. A persistent pyovesica required daity irrigation for several weeks. The 
ureterostomy’- drainage was maintained by a short tipped Foley (Wolf) catheter 
which was changed at regular intervals. The urinaiy bladder being thus excluded 
finally healed. Blood sugar was controlled, urea nitrogen 12.0. The patient was 
now comfortable and her general health steadily improving. She had been at 
home since October 3, 1948. 

On January 25, 1949 her temperature rose to 102F. The right kidney’’ was very’ 
tender but not enlarged. The uretei’ostomy’’ catheter was found encrusted when 
removed. A new one was inserted. A plain x-ray’’ film showed no calculi. While 
dressing the patient had a chill and vomited. 

Two day’s later her attending phy^sician reported that at 6 p.m. (January 27) 
drainage had suddenly’’ ceased although the output had been 1500 cc duriiig the 
dayu WTth that a mass had suddenly become apparent, tender and finn in the 
right kidney’’ area. 

She was promptly’’ readmitted to the hospital. She was pallid, in sei’ere pam. 
There was a large tender mass in the right kidney’ area; there was no diainage 
from the ureterostomy’’ tube. The blood sugar was 410, urea nitrogen 38.0, s 
combining power 66 ’\’olumes per cent. Hemoglobin 65, red blood cells 3,370, , 

white blood cells 16,650, polynuclears 76, band cells 10. Sedimentation rate /U 


mm. in the hour. . . 

It was my’ belief that there was obstruction at the ureteiopeh ic June " 
an infected hy’dronephrosis. The catheter was removed, a new one 
no urine -was obtained. Still believing that we ’ivere dealing wdth obs luc i , 
nephrostomy seemed indicated. Therefore under spinal hemianalgesia w’lth Jone 
nupercaine solution and a transfusion going, a right lumbai incision was < 

A large grayish lavender mass 20 by 13 by 10 cm. was exposed apparent} ’ 
greatly enlarged kidney. Attempted aspiration yielded only blood; not ui 
W’as anticipated. The exposed thickened capsule w’as incised and a 
toma of fluid and clotted blood w’as evacuated. The kidney ay in e 
rounded by adherent blood clot, w’hich could readily be lemove exc 
middle third w^here the Iddney tissue appeared g^anu au le aap ^ ^ j 

pletely incised, rubber dam placed in front and behind the ^^PO^d ^ 
organ and the wound closed. A fresh ureterostomy cathetei i 
"Within a few’ hours drainage was re-established or rather uri ry 


the kidney resumed. ^Kc+mption but the 

It was now evident that the anuria was not the ^ ^ 

result of compression or tamponade of the patient s a^y ^ 

subcapsular hematoma, the etiology of "'hich w’as not as 3 e ^ ^ the 

was the area of granular tissue beneath ^“^X-ction and hcmoi- 

organ. This could be an area of localized infection w’lth jofaiction^ 

rhage. On the third day after surgery there w’as profuse mina y S 
wound, the dams were removed and the ’-^ney mspecteA 

noted above had necrosed and urine w as coming t g antidiabetic 

became badly infected (Paracolon bacillus) and despite g 
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FUSED PELVIC KIDNEYS 

\YILLL^I BAURYS 

From the VroUgic Service of The Guthrie Clinic, Robert Packer Hospital, Sayre, Pa. 

Because of its appearance and shape, this rare tj-pe of anomaly is also referred 
to as “cake,” “disc” and “shield” kidney. Ki'on and [Meranze recently re\de\ved 
the literature and reported their case which is the seventh on record. Like aU 
malfoimed kidneys, this particular type is naturally susceptible to infection. 
The patients whom we are reporting Avere both suffering from urosepsis; one 
was tuberculous and the other Avas an E. coh infection. 


C.ASE REPORTS 

A Avhite laborer, aged 30, presented himself AA-ith a history of uiinary frequency, 
burning and noctuiia cA-eiy half hour for the preceding 14 months. During this 
time he experienced seA-eral episodes of hematuria. Although he considered him¬ 
self not A-eiy healthy, he had neA-er been confined to bed because of illness and 
he had no preAdous hospital admissions. As far as he kncAV, there Avas no loss in 
weight. 

No record of tuberculosis or cancer was vmcoA-ered in the family histoiy. 
From the father, it was learned that the patient deA'eloped a spinal defoimit 3 ’’ 
in earlj" childhood. He did not appear to be acutel}' ill and the bodj' aars de¬ 
formed bj' kA-phosis and scohosis of the spine. 

No acth'e lesion aars found in the chest on phj’sical examination or roent¬ 
genologic study. The pulse rate was rather rapid (98) but the sounds and size 
of the heart Avere noimal. The blood pressure was 124 sA’stolic and SO diastolic. 
Abdominal examination reA'ealed nothing significant. 

LaboratoTA' reports: Kahn negatKe, blood urea 18 mg., 5,400,000 red blood 
cells and 16 mg. hemoglobin. The white cell count aars 10,400 AAdth 69 poh-nu- 
clear foims, 28 small hunphocA-tes and 3 eosinophiles. Tubercle baciUi AA'ere found 
in the stained sediment from the left ureter and bladder. The specimen from the 
right side was negatree for pus cells and bacteria. Guinea pig inoculation and 
culture AA'ere positive from the specimens other than from the right side. 

Cj-stoscopy reA-ealed extensKe inflammation and limited bladder capacitv. 
Retrograde studies showed the kidnej-s displaced doAAmward into the bony pehds 
and apparently in apposition. The right p3-elogram was AAithin normal limits 
and the left shoAved the tA-pical moth eaten appearance of tuberculous invasion 
Our diagnosis aars bilateral peMc kidne 3 R AA-ith tuberculosis inA-oh-ino- the left 
one. “ 


.\fter .3 AA-eeks’ preparation AAith streptomycin and rest, Ave decided to remoA-e 
the left kidney. lYe were not aware of the renal fusion preoperativelv 
Operation: The anesthetic was nitrous oxide and oxygen. Because'of the de- 
foimitj- and the position of the kidneys, the incLrion was made from the border 

ttf-n r' left flank doAvnward and medially to the midline about 
tAAo inches below the umbilicus. The peritoneum and contents Avere di^^placed 
med,nn, d.fficul.y kidney exposed. .MobnLl™ 

7S1 



780 


PAUL AV. ASHXER AND MILTOX E. KLIXGER 


nitrogen.^ His patient had pol 3 '^cythemia and the condition came on while he was 
chopping n'ood. The l■emo^’ed kidnej’- showed no lesion. 

A veiy complete review of the subject was given bj’’ Polkej'' and ^ 3 ’nalek in 
1933® with an extensi\’e bibliograph 5 ’' appended. Of 200 cases 37 were subcapsular 
and 163 extracapsular hematomas. In 178 cases the etiolog 3 ^ was as follows (no 
cases of trauma included in the stud 3 ’-): diseases of the lddne 3 ^ 112 (63 per cent), 
of the suprarenals 11 (6 per cent); diseases of blood vessels 29.2 per cent, diseases 
of the blood 4.5 per cent such as: hemophilia, pol 3 ’^C 3 dhemia, leukemia, sciirn’, 
purpura, Hodgkin’s disease; infectious 10 per cent, diseases of retroperitoneal 
tissues, no etiolog 3 ^ given in 26 (14.6 per cent). The hematoma ma 3 " niphne 
intra or extraperitoneall 3 ^, it ma 3 '^ resorb* or undergo organization. It ma)' un- 
dei’go C 3 ^stic degeneration and become infected. The kidne 3 ^ ma 3 " lie at the depth 
of the sac formed b 3 ' its stretched capsule (hematonephrosis). 

The striking clinical manifestations are abnipt onset with severe abdoinina 
and flank pain, shock like S 3 mptoms, pallor and anemia. A mass was detecte 
46 on the right, 59 on the left, and 6 bilaterall 3 ^. Of 178 patients 98 died (56 per 
cent). In 62 nephrectom 3 '^ was performed with 24 per cent mortalit 3 '. It ‘is our 
belief that in many cases nephrectomy can be avoided. I\Tien ruptured aneur 3 sni 0 
the renal arteiy or acti\m bleeding from the kidne 3 ’’ itself is found at opeiation 

removal is usuall 3 '' necessary. . 

Additional indi^■idual case reports of perirenal hematoma since the ' 

sive stud 3 ’’ of Polke 3 ^ and ’i’ 3 ’nalek are cited in references.® We Imov 0 ® 

instance in which it has occurred about a single kidne 3 ", causing anuria, 
coveiy of our patient after decapsulation, evacuation and diainage m 
a similar approach to the therapeutic problem in other instances cou 
a^mided sacrifice of the Iddney. 


60 Plaza St., Brooklyn 17, N. Y . 

^ AlacKenzio, D. V.: Perirenal hematoma primary with polycythemia. J. Urol. 23. 
^^^°Polkey, H. J. and Vynalek, W. J.: Spontaneous nontraumatic Perwenal and renal 

hematomas’, an e.xperimental and clinical +®™rieht upper quadrant. It proved 

* Many years ago I explored a woman with a mass n tl ®abdomen ivas closed 

to be a retroperitoneal hematoma Subsequent evstoscopic and pje- 

without interference. The mass disappeared in tw o ^ eeks. bubsequei j 

'TluhT'ltf peri™.rdu, .0 ,cn»l snr.oma. ■ 

‘r?‘spo„..n„„, pPri.e..l in n ho^pM!- 

^^^Price, C. W. R.: Retroperitoneal hemorrhage from angioma of kidnej . Brit.. 

^^frwin F G.: Spontaneous rupture of kidney. U. S. ^^^g^lfpture'^of’intrarenal artery. 
Longmre V P.: Perirenal hemorrhage from spontaneous rupture o 

Sr°'viie?‘’w’ft‘intraabdominal hemorrhage of renal origin complicating prcgn.ancj. 

MilVen r'a. and Cordonnier, J. J. Perirenal hematoma associated with hyportcnsio 
J. Urol., 62: 13, 1949. 
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FUSED PELVIC KIDNEYS 
WILLLLM BAURYS 

From the Urologic Service of The Guthrie Clinic, Robert Packer Hospital, Sayre, Pa. 

Because of its appearance and shape, this rare type of anomaly is also referred 
to as “cake,” “disc” and “shield” kidney. Kron and Meranze recently re^^e^ved 
the literature and repoited their case which is the seventh on record. Like all 
malfoimed kidnej's, this particular type is naturally susceptible to infection. 
The patients whom we are reporting were both suffering from urosepsis; one 
was tuberculous and the other was an E. coli infection. 


C.\SE REPORTS 


A white laborer, aged 30, presented himself with a history of urinary frequency, 
burning and nocturia eveiy half hour for the preceding 14 months. During this 
time he e.xperienced several episodes of hematuria. Although he considered him¬ 
self not veiy healthy, he had never been confined to bed because of illness and 
he had no previous hospital admissions. As far as he knew, there was no loss in 
weight. 

No record of tuberculosis or cancer was uncovered in the family histoiy. 
From the father, it was learned that the patient developed a spinal defonnity 
in early childhood. He did not appear to be acutel}’ ill and the bod}' was de¬ 
formed bi’' kjqihosis and scoliosis of the spine. 

No active lesion was found in the chest on physical examination or roent¬ 
genologic stud}'. The pulse rate was rather rapid (98) but the sounds and size 
of the heart were noimal. The blood pressure was 124 s 3 'stolic and 80 diastolic. 
Abdominal examination revealed nothing significant. 

Laboratory reports; Kahn negative, blood urea 18 mg., 5,400,000 red blood 
cells and 16 mg. hemoglobin. The white cell count was 10,400 with 69 poljmu- 
clear foims, 28 small L-mphocjdes and 3 eosinophiles. Tubercle bacilli were found 
in the stained sediment from the left ureter and bladder. The specimen from the 
right side was negative for pus cells and bacteria. Guinea pig inoculation and 
culture were positive from the specimens other than from the right side. 

Cj'stoscopy revealed extensive inflammation and limited bladder capacity. 
Retrograde studies showed the kidnej's displaced downward into the bony pehds 
and apparently in apposition. The right pj-elogram was within normal limits 
and the left showed the tj-pical moth eaten appearance of tuberculous invasion. 
Our diagnosis was bilateral pehic kidnej-s with tuberculosis invoh-ing the left 
one. “ 


After 3 weeks’ preparation with streptomycin and rest, we decided to remove 
the left kidnej'. V'e were not aware of the renal fusion preoperativelv 

Operatioir: The anesthetic was nitrous oxide and oxygen. Because“of the de- 
formrtj' and the position of the kidneys, the incision was made from the borrier 
of the twelfth nb iii the left flank doumward and medially to the midline about 

f '■ The peritoneum and contents were displaced 

medrally uathout drfRculty and the low bmg kidney e.xposed. Mobilization wis 
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Fig. 1. a, plain film. Because of spinal deformity cardiac shadow appears in the study. 
B, retrograde study showing typical tuberculous involvement of right side 



Fig. 2. Retrograde study of second case. 

not difBcult and at this point the fusion ivas discovered. The fused renal mass 
was divided in the midline and the incision closed with mattress sutures. Set'eia 
abscessed areas were noted along the line of incision. The pedicle was handle 
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in the usual manner and the incision closed ndthout drainage. Operating time 
was 1 hour and 20 minutes. 

Follon-ing operation, he appeared to react satisfactorily but only oO cc urme 
was obtained during the fimt 24 hours. During the next 3 days, no urine was 
passed and he died on the fourth postoperative day. 

Autopsy was permitted. The remaining right segment of the kidney measured 
9 bv 9 bv 4 cm. and weighed 175 gm. The vascular pedicle had an adequate 
sized artery and vein. The adrenals were normal. The artery arose below the 
bifurcation. Xo other remarkable pathologic lesions were noted and there were 
no other congenital defoimities. 

Edema and bronchopneumonia were noted in the lungs and the kidney showed 
considerable parenclijunatous degeneration. Microscopic section of the renal tis¬ 
sue showed a plugging of the tubules similar to that found in lower nephron 
nephrosis. The ureter was normal and unobstructed in its enthe length. Although 
there was considerable round cell infiltration of the parenchjTna, no definite 
tuberculous lesion was found in the right portion. 

The specimen of kidney removed at operation measured 11 by 11 by 4 cm. 
and weighed 200 gm. Several lai'ge abscessed cavities were found containing a 
fairl}'" large amount of pus. iMicroscopic sections showed numerous areas of de¬ 
generation and fibrosis. The tj^pical epitheloid cells of tuberculosis and giant 
cells were noted in many of the sections. The diagnosis was tuberculosis of the 
right kidnej'. 

The ureter was 9 cm. in length, indurated and the lumen was narrowed at 
two points. 

The second patient was a 43 3 'ear old white laborer whose chief complaints 
were pain in the right lower quadrant, frequencj' and pAuiria. He alwa 3 "s enjo 3 'ed 
robust health and was never confined to bed with an 3 ' illness. 

After the usual careful ph 3 -sical examination we found notliing abnormal or 
remarkable. C 3 'Stoscop 3 " was recommended and he submitted. The external 
genitals were noimal and the cr’stoscope was introduced without difficulty. 
Alicroscopic examination of the uiine specimen revealed numerous pus cells. 
The bladder mucosa was slightly congested throughout. Both uretej's were cathe- 
terized without difficult 3 ' and no residual was noted on either side. The specimen 
from the left side was negative and the right revealed numerous pus cells. Bi¬ 
lateral retrogi-ade study showed both renal pelves displaced doumward to the 
bony pehds and in fahly close apposition. The ureters were short and tortuous 
The outline of the uregular renal shadow included both pvelogi-ams A urine 
culture 3 uelded E. coli. .After sulfonamide medication, the prairia disappeared 
and the patient was sr-mptom free. 


StIMJI.VRr 


The eighth and ninth cases of fused pel™ kidney are added to the hterature 
The one patient died followmg an operation for the removal of the renal <=es 
ment involved in tuberculosis and the other patient recovered from an E. coH 
infection under sulfonamide medication. 
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THE THORACO-ABDOMINAL INCISION IN UROLOGICAL SURGERY 

RICHARD CHUTE 


F)-om the Massachusetts General Hospital, Boston, and the Veterans Adminislraiion 
Hospital, IFesi Roxhury, Mass, 


Since the deliberate employment of a thoraco-abdominal incision for the 
removal of kidnej’' tumors was first reported^ ’ ■ about two j'^ears ago, this in¬ 
cision has come into constantlj'’ increasing use. Furthermore, increased experience 
Avith this approach has shoAm that, in addition to being of great value in the 
surgery of renal neoplasms, it is extremely advantageous in dealing AAnth certain 
other conditions, and it is the purpose of this paper to call attention to the 
various uses of this incision in urological surgery. In addition to reports in the 
literature^ • the author knows of various instances of its use here and there, 
but this communication A\dll be based on the 68 cases in AALich the incision has 
been used by the author and by various of his colleagues at the Massachusetts 
General Hospital in Boston and the Veterans Administration Hospital in West 
Roxbury, Massachusetts. 

MUry is this incision finding increasing favor despite the fact that it is tech¬ 
nically more complicated than an incision limited to the abdomen? The ansAA'er 
can be girmn in just three AA’ords: “superlativelj’^ good exposure.” Since the 
diaphragm is frankly in the chest, and the kidneys lie to a considerable extent 
Avithin the bonj' thorax and ai'e sheltered bj^ the loAver ribs, it is a matter of 
common experience to have the unjdelding bony thoracic cage interfere fre¬ 
quently AAuth free and satisfactory exposure of the kidneys and the region im- 
mediatety under the diaphragm when the usual lumbar approach is used. EA'en 
AA'hen the lumbar incision is made through the bed of the remoA’^ed tAA’elfth rib, 
or AAdien the transperitoneal approach is used, there is often imsatisfactory 
srugical exposure of this region, especially AAdien dealing AAdth large kidney 
tumors. The thoraco-abdominal incision, by its approach directly through the 
chest and through the diaphragm, gixms a magnificent Aidde e.xposure of just 
that area AAdiich is most difficult to expose by'' the other incisions, and that is aa’Iij 
it is finding great faA'or. Particularly'^ in the case of large kidney tumors, it has 
made their remoA'al comparatiA'-ely'- easy'' and safe instead of extremely difficu t 
or even impossible, and for this adA''antage surgeons are glad to pay' the price o 
employ'ing this someAA'hat more complicated and time-consuming incision. 

Undoubtedly' the thoraco-abdominal incision’s greatest value in urologica 


Read at annual meeting, American .Association of Genito-Urinary Surgeons, Herohc. > 

^‘''published ^-ith permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the op 
pressed or conclusions drawn the author. 

iMortensen, H.: Transthoracic nephrectomy. J. Urol., 60: S^o^oS, 194S. tumors- 

-Chute, R. and Soutter, L.: Thoraco-abdomxnal nephrectomA’ for lar^e kidney 

^Tarshal’k^D. R and*Drake, E. H.; Transthoracic nephrectomy for metastatic osteogenic 

sarcoma of kidney. J- Urol., 62: 655-659, 1949. , tuberculosis 

■* O’Conor V. J. and Head, J. R.: Transthoracic nephrectomy (right) for tub 
of kidney. Surg., Gynec. & Obst., 89: 599-604,1949. 
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Ftp 1 PhototTOoh taken at operation showing wound spread wide with nb reactor. 



Fig. 2. Photograph taken at operation, showing wound spread wide with rib retractor, 
and huge tumor of right kidney (weight 1245 gm.. 2.6 Ibs.i presenting of its own accord. 
.As \et It has not been freed up at all. Liver is easily retracted upward out of way. Patient, 
living and well 25 months after operation. 


surgen' is in operations on renal tuInors^ of tvhicli there are 2S in this series. 
The -wide open exposure gives a niunber of really important advantages; First, 
the vessels of the renal pedicle can without difficulty be discovered, exposed, 


‘Chute, R.. Soutter, L. and Kerr. W. S., 
removal of kidney tumors. New Eng. J. yied. 


Jr.: Value of thoraco-abdominal 
241:951-050. 1949. 


incision in 
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and ligated under direct vision before the kidney has to be freed up (figs. 1 and 
2). This greatly increases the ease and safety of the operation, and decreases the 
liability to accidents such as uncontrollable hemorrhage or injury to the inferior 
vena cava, which are usuallj'' the result of inadequate exposure and lesulting 
imperfect visualization of important structures. Preliminary ligation of the lenal 
pedicle makes the subsequent removal of the kidney tumor easy and bloodless. 
It also obviates the bothersome and sometimes dangerous hemorrhage from 
large veins which often course over the surface of some of these big tumors. 

It seems very probable that some of the metastases which not infrequently 
follow the removal of malignant kidney tumors may be due to particles of tumor 
having been literally squeezed into the blood stream by the manipulations of 
the surgeon while freeing up a large tumor in order to get at its pedicle. There¬ 
fore, it would seem that early ligation of the pedicle before the kidney is manipu 
ated or freed up cannot help but check that ty'^pe of metastatic spread and thus 



• '- f -j' 



Fig. 3. Fatt 3 " capsule surrounding kidnej' tumor has been split to show its t ' 
Patient living and ivell 2 j'ears after operation. 

improve the chances of cure. Another feature of the thoraco-abdomina^^^ 
is that the plane of cleavage naturally encountered is outside t P 
fat and the capsule of Geyota, so that these are j^jneys, as 

the kidney (fig. 3). This is important dealmg with cance^ 

there may be direct extension of malignant disease te.*® Pe 
is also given for the removal of regional lymiph nodes m the g ^j^/tumor 

and along the aorta and vena cava. This has been done in a number^ th 
cases, ani many of the nodes have shown malignant are 

exposure is afforded to deal with vein, 

examples: In several cases tumoi thrombus has b grown 

and in one case the thrombus not only extended into the "'e^a ca ^j^g^cava 

to its wmll so that a portion of the wall had to be Z liver 

sutured (fig. 5). Another tumor had involved Pa^ of t § ^^ound 

by direct extension, and it was possible to resect ^tensioLf a right 

the disease. In one case the vena cava was involved by direct e. 
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renal tumor about it and was ligated below the level of the left renal vein, and 
the involved section removed. It is significant that in 15 or more than half of 
the 28 cases of tumor, local extension was found at operation, and this figure 
would probablj' have been higher had not 2 of the tumors been rare benign ones, 



Fig. 4. Large tumor of left Lidaey (shown in figure 1) removed en bloc with attached 
metastatic nodes Xote that all surrounding fatt}’ capsule is removed mth kidney. Patient 
living and well 3 j ears after operation. 



Fig. o. Carcinoma of right kidnev with tumr.^ 
cava and adherent to it In order to remoi e thrombi!^ ’^ena 

resected and sutured P.atient living and well 9^’ea?^^ ^ ^to be 

points to tumor thrombus Hemostat is holding up-renaU-ein a„d°por«L° of Sa Lv""'" 

one a cptic teratoma, the other a hamartoma. This means that tho od,! 

favor of discovering at operation some local extenrion reouirin! “ 

surgen- than simple nephrectomv. In such difficult cnce-rt 

succ« M„e ™ay depend npop nSr.?« 
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to carry out delicate and exacting surgical procedures. Therefore it is the opinion 
of the author and his colleagues that all kidnej’' tumors, no matter what their 
size, should be operated upon by the thoraco-abdominal route, which gives 
adequate exposure, no matter hoiv extensive the procedure. Thus in half of 
those cases with local extension, it ivas possible to remove all the obvious disease. 
As a corollary, it is not surprising that this incision has alloived the extirpation of 
large carcinomatous kidnej'^s whose removal had been attempted by another 
approach but found impossible. In one of the cases, a large tumor whose re¬ 
moval had been attempted unsuccessfully b}'^ way of the lumbar route by an 
experienced surgeon, was later removed successfully by the same surgeon via 
the thoraco-abdominal route. In the opinion of the operating surgeons, at least 
10 of these 28 tumor cases could not have been removed successfully through 


an incision giving less wide exposure. In this connection, it is significant, and 
an unusual record I believe, that in only one of our 28 cases of renal tumor, 
some of which rvere very large and adherent with local extension, was the kidney 
not removed. In this one case, widespread local extension of the malignant 
disease contraindicated any attempt at nephrectomy. Although it is the authoi s 


firm conviction that the surgical procedures made possible by the exposure 
afforded by the thoraco-abdominal incision ■will eventually be shown to in 
crease the cures and lengthen the time of survival of patients ■'nth kidney 
tumors, the number of patients is too small and the follow-up period too s lor 
to allow any conclusions of value to be reached at the present tirne. Hover er 
the figures are as follows: Sixteen of the 28 tumor cases, including the rs 
patient operated upon in January 1948, who had involved lymph nodes excis^ 
en bloc with his renal carcinoma, are living and apparently well of their 
(Among these are 6 ■whose follorv-up period has been exceedingly short, as 
were operated on in recent months.) Four are living with metastases whic i "e 
seen at the time of operation. Six patients, all but one of whom were seen to m 
metastases at the time of operation, harm died of their disease. There vas 
postoperative death, and one patient never returned foi follow up a 


Since tumors of the adrenal gland are situated high up under fte 
above the kidney^s, the surgical approach to them is even moie ™ 
ribs, and their exposure by the usual approaches is even 
is the case with kidney tumors. As in the case of the latter, it has be ^ 
that the thoraco-abdominal incision affords excellent direct expo 
adrenal region-definitely better than that obtained by any 
The urological staff of the hospitals w^here the author does Ins w j-sonal 

the surgery of adrenal tumors, and therefore ^th“- has had P ^ 

experience in such cases. However, he can definitely state t a the 
xvho do operate on adrenal tumors at these hospitals have o . j 

abdominal incision so satisfactory that they have been 
about two years in cases of adrenal hyperplasia m heavu y 
for all adrenal tumors in adults, except Pheochromocytoma . 
pheochromocytomas, since they may be multiple and scat 



789 


THORACO-ABDOMINAL incision in UROLOGICAl. SURGERY 


variation is possible in their location, it is believed that an abdominal incision 
usuallj^ gives the best opportunity to explore the region of the adrenals and 
the abdomen with a view to removing any pheochromocytomas discovered. 
However, if the pheochromocytoma is seen in the x-ray film to be in the usual 
position of the adrenal, the thoraco-abdominal incision might be used. About 
12 adrenal operations have been done using this approach with very satisfactory 
results. These are in addition to the 68 urological cases upon which this report 


is based. . .. 

A situation in which the thoraco-abdominal incision is indispensable is in 

cases where the kidney should be removed but where due to the bony deformitj'^ 
of extreme kyphosis or scoliosis the rib cage makes an impassable barrier to the 



Fig. 6. A, patient with marked rotoscoliosis. Thoraco-abdominal nephrectomy for 
pyonephrosis and perinephric abscess on left (marked X). Wound healed without significant 
sepsis B, patient «-ith extreme kyphosis. Poor anesthetic risk because of very low vital 
capacity Tuberculous right kidney causing severe bladder symptoms removed thoraco- 
abdominally without trouble. Excellent convalescence. 


usual type of lumbar approach. Two such cases have been encounteied and 
operated upon successfully. One was a woman of 68 who had a large pyonephrotic 
kidney on the left that was giving her sjmiptoms. She also had a marked roto¬ 
scoliosis concave to the left making the usual lumbar approach out of the ques¬ 
tion (6g. 6, A). She was operated on thoraco-abdominally and the large pyoneph¬ 
rotic kidney removed. In addition, there was a perinephric abscess. With the 
aid of antibiotics, the wound healed without significant sepsis. The second 
case was more extreme. The patient was a woman of 35 who had had tubeicu- 
losis o the spine as a child with resulting extreme kyphosis. Five years previ¬ 
ously hematuria frequency, dysuria, and urgency had appeared, and it was 
fo,md th«t ,1,0 1„,1 1,00 righ, ,vhile tho other kidney 




788 


RICHARD CHUTE 


to cany out delicate and exacting surgical procedures. Therefore it is the opinion 
of the author and his colleagues that all kidnej'^ tumors, no matter what their 
size, should be operated upon by the thoraco-abdominal route, which gives 
adequate exposure, no matter how extensive the procedure. Thus in half of 
those cases with local extension, it rvas possible to remove all the obvious disease. 
As a corollary, it is not surprising that this incision has allowed the e.\'tirpation of 
large carcinomatous kidnej'^s whose removal had been attempted by another 
approach but found impossible. In one of the cases, a large tumor whose re¬ 
moval had been attempted unsuccessfully b}'^ way of the lumbar route by an 
experienced surgeon, was later removed successfully by the same surgeon via 
the thoraco-abdominal route. In the opinion of the operating surgeons, at least 
10 of these 28 tumor cases could not harm been removed successfully through 
an incision giving less wide exposure. In this connection, it is significant, and 
an unusual record I believe, that in only one of our 28 cases of renal tumor, 
some of which were very large and adherent with local extension, was the kidney 
not removed. In this one case, wddespread local extension of the malignant 
disease contraindicated any^ attempt at nephrectomy. Although it is the author’s 
firm conviction that the surgical procedures made possible by the exposure 
afforded by the thoraco-abdominal incision will eventually^ be shown to in¬ 
crease the cures and lengthen the time of survival of patients with kidney 
tumors, the number of patients is too small and the follow-up period too short 
to allow any'’ conclusions of value to be reached at the present time. However 
the figures are as follows; Si.xteen of the 28 tumor cases, including the fii’st 
patient operated upon in Januaiy 1948, who had involved lyunph nodes excised 
en bloc ’with his renal carcinoma, are living and apparently well of their disease. 
(Among these are 6 whose folloxv-up period has been exceedingly' short, as they 
were operated on in recent months.) Four are living with metastases which uere 
seen at the time of operation. Si.x patients, all but one of whom ■were seen to ha^e 
metastases at the time of operation, have died of their disease. There v as one 
postoperative death, and one patient nevmr returned for follow-up aftei us 
operation. 

Since tumors of the adrenal gland are situated high up under the diaphra^ 
above the kidney's, the surgical appi’oach to them is even more hindered by 
ribs, and their exposure by' the usual approaches is even less satisfactoiy lan 
is the case with kidney' tumors. As in the case of the latter, it has been oum 
that the thoraco-abdominal incision affords excellent direct exposuie o 
adrenal region—definitely better than that obtained by any' other appioac i 
The urological staff of the hospitals where the author does his -work does no 
the surgeiy of adrenal tumors, and therefore the author has had no peisona 
experience in such cases. However, he can definitely state that the suioCon 
who do operate on adrenal tumors at these hospitals have found the thora 
abdominal incision so satisfactoiy that they hax'e been using ff routine y 
about two y'ears in cases of adrenal hyqierplasia in heavily' built persons,^ * 
for all adrenal tumors in adults, except pheochromocy'tomas. In t ie . 

pheochromocy'tomas, since they' may' be multiple and scattered, an so mi 
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vaiintion is possible in tbeir location, it is believed that an abdominal incision 
usually gives the best opportunity to explore the region o! the adienals and 
the abdomen ndth a idevi- to remoi-ing any pheochi-omocji;omas discoveiec. 
However, if the pheochromocjdoma is seen in the x-ray film to be in the usua 
position of the adrenal, the thoraco-abdominal incision might be used. About 
12 adrenal operations have been done using this approach with vei^A" satisfactory 
results. These are in addition to the 68 ui-ological cases upon which this report 

is based. . • • 

A situation in which the thoraco-abdominal incision is indispensable is in 

cases where the kidney should be removed but where due to the bony defonnity 
of ex-treme kiiihosis or scoliosis the rib cage makes an impassable barrier to the 



Fig. 6. .4, patient iiith marked rotoscoliosis. Thoraco-abdominal nephrectomy for 
pyonephrosis and perinephric abscess on left (marked X). lYound healed n ithout signiHcant 
sepsis. B, patient with extreme kj-phosis. Poor anesthetic risk because of very low Htal 
capacity Tuberculous right kidney causing severe bladder sj-mptoms removed thoraco- 
abdominally without trouble. Excellent convalescence. 


usual type of lumbar approach. Two such cases have been encountered and 
operated upon successfully. One was a woman of 68 who had a large pyonephrotic 
kidney on the left that was giving her s}-mptoms. She also had a marked roto¬ 
scoliosis concave to the left making the usual lumbar approach out of the ques¬ 
tion (fig. G, A). She was operated on thoraco-abdominaUy and the large pyoneph- 
lotic kidnej removed. In addition, there was a perinephric abscess. With the 
aid of antibiotics, the wound healed without significant sepsis The second 
case was more exdreme. The patient was a woman of 35 who had had tubercu¬ 
losis of the spine as a child with resulting e.xtreme kj^hosis. Five veai- nrevi- 
011 % hmatuna frequency, dysuiia, and urgency had appeared.‘and^t was 
found that she had tuberculosis of her right kidney, while the other kidnev 
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was normal. She had been seen by two excellent urologists who felt that nephrec¬ 
tomy was out of the question on account of her kyphosis (fig. 6,5), and she had 
been relegated to a sanatorium life. Because of exacerbation of her urinary 
symptoms, her case was reviewed and, although she was considered a poor 
anesthetic risk due to her very low vital capacity, thoraco-abdominal ne¬ 
phrectomy was carried out successfully. She made an excellent recovery'. 

A fourth condition in which the thoraco-abdominal approach has been found 
to be markedly advantageous is in performing retroperitoneal dissections to 
remove lyunph node metastases from carcinoma of the testis.® The Ij'mphatics 
from the testes accompany the spermatic vessels upward to the general region 
of the renal pedicle and the aorta and vena cava at that ler'el. This is the area 



Fig. 7. Retroperitoneal dissection (left) for metastases from carcinoma of j 

Thoraco-abdominal incision used. Note excellent exposure of region of renal 
great vessels. Hemostat is pointing to large mass of tumor tissue (indicated . j 

at upper end of spermatic vessels just below renal vein. Tumor incased aorta and innit 
left psoas muscle, and was inoperable. 


of the embryological development of the testes, and there is evidence indicating 
that this region is the primary site of lymphatic metastases from carcinoma o 
the testis. Secondary lymiphatic spread of the malignant disease across t le 
midline, down along the large vessels to the iliacs, and also abov'e is m 
quently seen. Without going into a discussion of the various types of malignan 
testicular tumors, and in which types and situations lymphadenectomy 
indicated, suffice it to say that when retroperitoneal node dissection is m 
cated, experience with the thoraco-abdominal approach on 7 occasions las 
shown it to be definitely superior for this purpose to other types of surgica 


' Cooper, J. F., Leadbetter, W F. and Chute, R.: The thoraco-abdomiMl 
retroperitoneal gland dissection: Its application to testis tumors Surg, uynec 
90: 486-496, 1950. 
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approach, such as transforming the upper end of the incision into a lumbar 
kidney incision, as it gives far better access to and exposure of the region of the 
renal 'pedicle, and above it up to the diaphragm (fig. 7). The thoraco-abdominal 
incision in the region of the tenth rib is extended obliquely domnvard lateral 
to the rectus muscle into the lower quadrant of the abdomen toward the pubic 
bone to pennit the dissection of the lower abdominal and pehuc hunph nodes. 

Another important use for the thoraco-abdominal approach is to facilitate 
nephrectomy in cases of chronic calculous pi’elonephritis or pyonephrosis. Such 
cases are apt to have dense perinephric fibrous adhesions which make sm-gerj' 
verj' difficult indeed, especially in those cases preffiously operated on, which are 
notorious for dense scar fonnation. In such cases, the thoraco-abdominal in¬ 
cision, by giiung a veiy nude ex-posure, has allowed the pedicle to be approached 
and secured from the anterior-medial aspect facing the peritoneal caxity where 
adhesions and scar tissue are apt to be either mi n i mal or absent. Following the 
ligation of the pedicle, the kidney can be dissected out carefully without bleed¬ 
ing. Nephrectomy has been performed on 8 such difficult cases with satis¬ 
faction and success. Four of the 8 had had a preffious attempt bj' a competent 
surgeon at removal of the kidne 5 ^ through a lumbar incision, but these attempts 
had been unsuccessful because the kidneys were so “stuck.” Because of con¬ 
tinuance of bothersome sjTnptoms, including pain, and depression of their 
general condition, it was decided to trj’ to remove their kidney's thoraco-ab- 
dominally, and this was accomplished successfully. 


DISCUSSIOX 

In this series of 68 thoraco-abdominal urological operations, which does not 
include the dozen thoraco-abdominal adrenal operations, the incision was per¬ 
formed 36 times on the left and 32 times on the right. On the right side, the 
liver has alwaj's been easilj- retracted upward, so that it has never been in the 
way, even in one case where it was moderately enlarged. 

The patients varied in age from 1 year (a baby boj- with a large cj^stic tera¬ 
toma) to 80 years, and 7 patients were over 70. Despite the fact that several 
patients had cardiac disease, there were no postoperative cardiac complica¬ 
tions, except for 1 woman of 77 whose heart decompensated temporarily 1 week 
after operation. There were no pneumonic comphcations, no puhnonai^' emboh, 
and no chest or peritoneal infections. With the exception of the one death and 
3 comphcations about to be described, the postoperative recoveries were 
uneventful, and the length of the postoperative stay in the hospital was the 
same as for uncomphcated liunbar nephrectomies. 

.\s already mentioned, there was 1 death, and 3 comphcations, 2 of which 
vere from mtrapleural hemorrhage, due to the operator’s failure to secure 
adequate hemostaas. The firet comphcation due to intrapleural bleeding was 
nnnor m nature the chest clearing after one thoracentesis. In the second caS 
of mtrapleural hemorrhage, persistent bleeding into the chest nrobablv frni^ 
torn pulmona^^ adhesions, necessitated several thoracLtre^ Is'w^ a uZ 

tew days after operation. Eyenta.lly tke bl„“d b 
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the chest became so thick and clotted that it could not be removed, and it 
bound down and collapsed the lower and middle lobes of the right lung, making 
an open surgical decortication necessary. The patient, who was 75 years of age, 
tolerated this procedure well and went home in good condition. The third 
complication was more serious. The patient was an extremely obese woman of 
48 who had been known to have severe arterial hypertension for at least 15 
years. Her blood pressure on entry into the hospital was 250/160, and a cardiac 
consultant considered her onlj'- a fair operative risk. She tolerated nephrectom}' 
well, but the evening after operation had a sudden fall in blood pressure to about 
80 systolic without signs of hemorrhage. The blood pressure rvas successful!}" 
raised with a blood transfusion and intravenous fluids in a short time, and did 
not fall again. However on the third postoperative day, she developed right 
hemiplegia which a neurological consultant thought was due to an infarct in the 
region of the pons. After 2 weeks, during which time there was no obvious im¬ 
provement, she was discharged to a hospital for chronic care. This was a month 
ago. The one death occurred in the fifty-first case. The patient was a man of 
62 who had a renal cell carcinoma of the right kidnej" with a tumor thrombus 
in the renal vein. The kidney and the renal vein containing the thrombus were 
removed, but in so doing the vena cava was torn with resulting profuse hemor¬ 
rhage. Rather than suture the vena cava, the operator elected to ligate it, be¬ 
lieving the upper point of ligation to be below the entrance of the left renal 
vein into the vena cava. Postoperative^'’ the patient suffered from prolonged 
hypotension with the S3'’stolic blood pressure never rising above 80, despite 
stimulating drugs and replacement bj'’ transfusions of more than the amount 
of blood lost. During the 3 daj's that this patient lived, there was practically 
no urinary output. Permission for postmortem examination was not obtained, 
so the exact cause of death was not ascertained. 

Twenty-one cases were operated upon as kidney tumor “suspects” but no 
tumor was found. These were mostly cases of large solitary cj'sts, indistin¬ 
guishable by x-ray from kidney tumors, but there rvere a few cases where them 
was some bizarre deformity of the pj'elogram strongly suggesting tumor. In n 
number of these cases nephrectomj'- -svas performed, but in cases with obvious 
cysts, the cysts ■were merelj’’ saucerized. 

In discussing the thoraco-abdominal incision, the author has sometimes 
urological surgeons sa}'’ that, ■\vhile thej’’ admitted that the exposure obtainc 
■was phenomena!!}'’ good, they rvere a little hesitant about entering the ches 
and going through the pleural cavity and the diaphragm, feeling that f m 
made the opei'ation complicated technically and might lead to chest comphca 
tions, and also increase the risk and the shock of the operation. In answer, 
the author can only say that, although opening and especially closing the ches 
must be done carefully, the technique is perfectly simple, and can be leaine 
from operating a few" times with a thoracic surgeon. The 2 cases of intrapleura 
hemorrhage in this series w’ere attributable to preventable technical failure ^ 
secure proper hemostasis before closing the chest. They occurred rather ear} 
in the series, and there hai"e not been any chest complications in the las o 
cases. As to operative shock, ivith well-trained anesthetists giving intratrac ea 
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ether-oxTgen anesthesia, and by taking care not to lag behind in replacing 
blood loss by transfusions, it has been the expenence of the author and his 
colleagues that shock is minimal, and does not occur at all m the average case. 
Despite the fact that, in some of the more complicated cases, the operation 
has lasted several hom'S and considerable blood has been lost, the element of 
shock has almost always been surprisingly minimal. The 68 cases in tins series 
were done by 11 different operators, about one quarter of the total having been 
operated upon by the resident house staff. 


SUMJLARY 


The tboraco-abdominal incision is of gi'eat value in certain tjqies of cases in 
urological surgerj" (68 cases of author and colleagues). 

Its value lies in the remarkably wide open exposm-e of the inf ra-diaphragmatic 
area and the region of the kidnej^ and the adrenal which it affords. 

Undoubtedly this incision’s gi-eatest usefulness is in the removal of kidney 
tumors (28 cases). The author feels strongly that the thoraco-abdominal in¬ 
cision should always be used in operating on all kidney tumor cases for the 
folloudng reasons: 

The renal pedicle is ligated more easily and thus more safely. 

Preliminarj’ ligation of the renal pedicle before freeing up the kidney blocks 
the escape of metastases, and makes the tumor’s subsequent removal easy 
and bloodless. Also it ehminates the frequently bothersome hemoirhage from 
large veins on the surface of the tumor. 

The surrounding perinephric fat and capsule of Gerota are removed easil}’" 
en bloc with the kidney. It is important to do this as they may be involved 
by direct extension of the mahgnant disease. 

There is plenty of room and exposure to make possible: a) removal of in¬ 
volved regional Ijunph nodes, b) removal of tumor thrombi from the renal vein 
or the vena cava, c) any other difficult surgeiy which may be necessary’- in 
order to remove local extension of the disease (e.g. a portion of one lobe of the 
liver involved by direct extension was removed in 1 case). 

The incision has made possible the removal of kidney tumors considered in¬ 
operable when approached by the conventional lumbar kidney incision. 

At operation, local extension of the malignant disease was found in 54 per 
cent of the 28 cases, and in half^of these cases it was possible to remove the 
obvious local extension by surgerj^, which was sometimes quite difficult. In 
view of this 54 per cent probability of local extension which may require 
surgery more complicated than nephrectomy alone, the operator must prepare 

for possible extensive surgery' by using that incision giving the widest e.xposure 
obtainable. 


-llthough the number of patients is too small and the follow-up period is too 
riiort to allow any conclusions of value at the present time, it is the author’s 
6rm conviction that the surgical procedures made possible by this ex-posure 
unll even ually be shown to increase the cures and lengthen the time of s?r^dval 
of patients with kidney tiunors. 

rt has bscn found that tumors of the adrenal in the adult, ea-cept for pheo- 
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chromocyiomas, are best exposed and dealt noth by means of a thoraco-ab- 
dominal incision (about 12 cases in addition to the 68 urological cases). Pheo- 
chromocytomas, because of the wide variation possible in their location, are 
probably best searched for through an abdominal incision, unless they are seen 
by x-ray to be in the usual position of the adrenal. 

This incision makes nephrectomj'^ possible in cases of extreme scoliosis or 
kyphosis (2 eases). 

For retroperitoneal node dissection in metastatic carcinoma of the testis, 
the thoraco-abdominal incision gives the best exposure of any incision for dis¬ 
section in the region of the renal pedicle, the primary site of metastasis (7 cases). 

The thoraco-abdominal approach greatly facilitates nephrectomy in difficult 
cases of calculus pyelonephritis or pyonephrosis (6 cases). 

The patients varied in age from 1 year to 80 years. The operation was per¬ 
formed 36 times on the left and 32 times on the right. 

In this series of 68 thoraco-abdominal operations, one death occurred in a 
man of 62 who had his vena cava ligated because of operative trauma and hemor¬ 
rhage. During the 3 daj'^s he lived, his blood pressure was low and he excreted 
very little urine. Postmortem examination was not done. There were three 
complications: 1) right hemiplegia on the third postoperative day in a severe 
hypertensive, blood pressure 250/160; 2) gross and persistent hemorrhage into 
the pleural cavity requiring thoracenteses, transfusions, and eventually a de¬ 
cortication of the lung; 3) a small intrapleural hemorrhage which cleared up 
after one thoracentesis. There were no other complications. 

With the exception of the one death and the two most serious complication, 
all the patients did very well postoperatively, and the length of their stay in the 
hospital was the same as for uncomplicated lumbar nephrectomy. 

330 Dartmouth St., Boston 16, ilfass. 
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LTIETERAL MEATOTOMY Y^TH THE FINE-YTRE ELECTRODE 

DAVID M. DAVIS 

from Department of Urology, Jefferson Medical College, Philadelphia, Pa. 

A fine-^^ire electrode of the kind kno^\-n as the Timberlake or the Hyams has 
been found veiy useful in peifoiming ureteral meatotoniy. 

The fine udre is extinded from the insulating sheath to a chstance exactlj 
equal to the deshed length of the meatotomy incision. Using a h'IcCarthy pan- 



Fig. 1. I, Electrode ready to be inserted in small ureteral orifice. Diagram below shows 
how length of cut is determined by length of wire left exposed. 2, Electrode thrust into 
ureter as far as it will go, insulating sheath acting as a stop. S, Ocular end of panendoscope 
being depressed, ureteral ridge is pried up, bringing wire in close contact with roof of ureter. 
4, .\fter cutting current is turned on, ureteral ridge falls away from electrode, leaving 
clean, bloodless cut exactly same length as exposed segment of wire. 


endoscope, the tvire is thioist into the ureter as far as it will go, the end of the 
insulating sheath acting as a stop. The outer end of the panendoscope is then 
greatly depressed, so that the electrode pries the ureteral iddge up toward the 
dome of the bladder and places it under tension. The bladder is well filled with 
water so that no other part of its wall will be injured. The cutting current is 
set at a point almost as high as for transurethral resection, so that a quick, 
clean and bloodless cut will be made. A momentarj' touch on the foot switch 
produces a clean, bloodless cut of the same length as the extruded portion of 

Pa!!?llv LTom! -•'^“eric.an .Association of Genito-Urinary Surgeons, Hershey. 
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the wire, the ureteral ridge falling away from the electrode automatical!}' and 
back to its normal position. 

The advantages of this method appear to me as follows: 1) no special apparatus 
is required; 2) the exact length of the cut can be determined beforehand, and 
it is practically impossible for it to be made any longer, thus avoiding all danger 
of extravasation; and 3) there is no bleeding. 

The method has been in use in my clinic for more than ten years, with great 
satisfaction, and appears to be as nearly fool proof as any urological procedure 
can be. 

255 S. 17th St., Philadelphia 3, Pa. 
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PRnURY CARCIYO^L\ OF THE ERETER 
JOHN A. TAYLOR 

Primarj- carcinoma of the ureter, n-hich is being reported nith increasing fre¬ 
quency, still is an interesting and rare condition. Long, m a rernew of the litera¬ 
ture in 1949, found 201 cases and added one more.* Since then Brooks has re¬ 
ported 3 cases.- Two cases are being reported here. 

OCCCHREXCE 

According to Anderson, they make up 1 per cent of the tumors of the upper 
urinarv tract. Thev occur in the lower third of the ureter in lo per cent of the 
cases." They have a tendency to be multiple. 


PATHOLOGY 


Alelicow added considerably to our knowledge of these tumors and their behav¬ 
ior when he called attention to the fact that, embryologically and histologi- 
callv, the linings of the peRds, ureter, and bladder are similar.’ Because the mu¬ 
cosa was impervious to urine, he called it urothelium to distinguish between 
the skin and lining of the gastro-intesrinal tract. Eeoplasms from any point 
along this urothelium have similar gross and microscopic pictures. Structurally, 
they may be papillarv-. sessile, or polypoid—the papillarv' group composing 75 
per cent of the total, and about 60 per cent of this group are malignant. There is 
a definite tendency for multiplicity along the urothelium.^ and this may have 
been erroneously called tendency to recur. This multiplicity was first thought 
to be an implantation by surface extension, but this seems to have been dis¬ 
proved. The second theort' was extension by l.vmphatic spread. Histologically', 
the lymphatics are especially numerous in the stroma of the ureter, which cor¬ 
responds to the submucosa. This wotdd lead one to believe that a lymphatic 
spread would be plausible.® but according to Sakata the lymphatics of the ureter 
fall into three groups; 1) an upper group, which joins the renal lymphatics;' 
2) a middle group which drains into the interihac nodes; and 3) a lower group, 
which anastomose with the lymphatics of the bladder. This division of lymphatics 
would disprove such a theory, and one would e.xpect to see more growths in the 
lower ureter secondary to bladder tumors. A lymphatic spread could well ex¬ 
plain the case of Ferris, in which growths in the lowermost portion of both 
ureters appeared secondary to a bladder tumor.* Vesical tumors, however, 
rarely are accompanied by tumors in the upper urinaiy tract. Thirdly, there is a 


Pa^'Miv AEsoci.-nion of Genito-Urinary Surgeons. Hershey. 

’ Long. J. H.; J. VroL, Gl: 23.1949. 

= Brooks, VT. H.: J. Urol., Gl: 29, 1949. 

= ^derson, W.AA).; Pathologj-. St. Louis: C. V. Mo=l)v ims 

‘ Melicow M. M.: J. Urol.. 54: 1S6. 1945. 

I P •’ -V H- C.: J. Vrol., G2: 44,1919. 

WiilTZ' Hwtology. Baltimore: 

; Human_.\natomy. Philadelphia: BlaHston. 1942. 

ems, D. O., Raplan, J. H. and Thompson, G. J.: J. Vrol., G2-. 44S, 1949. 
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multicentric origin described by Ewng which postulates that different parts of 
the urothelium have the same carcinogenetic properties.® The primary carci¬ 
nomas of the ureter are often associated with calculi. They metastasize early 
and more extensively than carcinoma of the bladder, and may involve the 
regional nodes, liver, vertebrae, lung, kidney'", spleen, brain, pancreas, skin, peri¬ 
cardium, and prostate.^ 


ETIOLOGY 

The most interesting aspect of carcinoma of the ureter is its etiology or patho¬ 
genesis. Much has been written on this subject both from the experimental and 
clinical viewpoint. Cullough and Doldorf, according to Fagerstrom, were able 
to produce metaplasia in animals with a diet deficient in "vitamin A and with 
overdoses of sex hormones.*® This metaplasia was nullified by'^ feeding vitamin A. 
Bothe made serial sections of 6 ureters removed for carcinoma, both adjacent to 
the growth and in the distal portions.** From his pathologic studies, he concluded 
that papillary carcinoma of the ureter was caused by excretory irritants or more 
probably carcinogenic agents which reached the ureter through the blood or 
lymph. He also deducted that implantation was not the cause of all the lesions, 
Anderson believes that it is “doubtful if leukoplakia ever developed into malig¬ 
nant neoplasm of the ureter”.® 

Fagerstrom proved that there Avas no basis for the cell nest theory of Von 
Bimnn,® and believed that the etiology'" was carcinogenic. Gualteri, in a discussion 
of the pathogenesis of these tumors,*® believes that they' were initiated "ivith 
carcinogens and perpetrated by tissue enzy'mes. Hughes shov'ed that homologous 
transplants of bladder mucosa in direct contact rvith the carcinogen-20-metlp'l 
cholanthrene, which is the most actir'e carcinogen today’", produced epithelial 
tumors.*® This carcinogenic agent is found in the se.x hormones, Avhich in turn 
are all derir'ed from cholesterol, and in folic acid. This carcinogenic theory seems 
to be the most plausible one, and if urine-borne, explains the reported disap¬ 
pearance of bladder carcinoma following diversion of the urinary' stream, but 
does not explain Avhy tumors continue to appear in the ureter following nephrec 
tomy' for papillary carcinoma of the pelvis. If this carcinogenic agent is broug i 
to the urothelium through the blood or lymph, it is surprising that one does no 
find tumors in the opposite ureter as Avell as on the same side as the initial lesion. 


S"5rMFTOMS 

The symptoms of primary carcinoma of the ureter are hematuria in about *o 
per cent of the cases, protruding tumor in about 25 per cent of the cases, an >e 
rest of the symptoms are due to ureteral obstmction.*^ 


® Ewing:, J.: Neoplastic Diseases. Philadelphia; W. B. Saunders Co. 

*0 Faeetstrom, D. P.: J. Urol., 69: 333, 1948. 

oBothe, A. E.:J. Urol., 49:69, 1943. rr , mco ,ojr 

Gualteri, T,, Haj'es, J. J. and Segal, A. D.: J. Urol., 69: 1083, 1948. 

**> Hughes, B.: J. Urol., 62 : 833, 1949. t « a o iin. 002 1949 
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PBHIARY CAKCIXOMA OF THE FTRETER 


CASE REPORTS 


Cn^c 1 W L G , a GO-vear-old ^hite man, ^vas first seen on July S, 194/, 
coiplainincr of pain in his left side, nith hematuria. Cystoscopic exammation 
reveLd an obstmction in the lo^ver left meter wldch rvas proved to be a ^n’etei al 
calculus Excretan’ urograms shoved distention of the ureter an 'i ne> 
that side beW the obstniction. A small calculus vas passed after a ureteial 

"^TlTmonths later a follov-up cystoscopic examination showed no obstnic¬ 
tion, and a left pvelogram showed a return of the kidney to normal size and 
architecture. A good ureterogram was not obtained at this time. See hgure 1. 



Fig, 1 


On INIarch 22, 1949, the patient complained of painless hematuria of 5 days’ 
duration. Cystoscopic examination showed a small papillomatous gro\vth pro¬ 
jecting from the left ureteral orifice. He was admitted to St. Luke’s Hospital on 
April 1, 1949, for a biopsy and preoperative workup. A small piece of the papil¬ 
lomatous gi-owth was biopsied, and the biopsy showed “only a mass of hyalinized 
connective tissue with a few small blood vessels and a few muscle cells. A^o 
malignant cells are seen. The small size of the biopsy specimen makes diagnosis 
unsatisfactory'.” 

Both uretei-s were catheterized, and phenolsulfonphthalein was obtained from 
the right kidney after intravenous injection in 3 minutes, and was markedly 
delated on the left. X-ray studies showed a normal right urinai'v tract, with left 
hydro-ureter and hydronephrosis, uith a filling defect in the lowermost portion 
of the left ureter. Urine was obtained for cj-tologic study, and was sent to Dr. 
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Papanicolaou. It was reported: “Urine specimen of April 5, 1949, fairly good evi¬ 
dence of malignant neoplasm, class 4.” 

General physical examination was essentially negative, with a blood pressure 
of 164/78. The only abnormal findings were a left oblique inguinal hernia and 
an enlarged left kidne 3 L X-ray of the chest showed no evidence of metastasis. 
Uiea nitrogen was 13.5, sugar 102, and CO 2 54.1. An electrocardiogram showed 
normal rh 5 d;hm. 

On April 20, 1949, a left nephro-ureterectomy was done, the kidne}'- and upper 
part of the ureter being remo^^ed first through a lumbar incision, and the lower 
ureter through a left paramedian incision. In removing the lo\ver part of the 
ureter, which was very edematous and friable, it was accidentallj'’ torn. In order 
to insure complete removal of the growth, which was in the lowermost portion 
of the ureter, the bladder was opened, and the incision was carried down to and 
around the left ureteral orifice, which had a catheter in situ. After a good cuff of 
the bladder was resected, it was clamped off and the lowermost portion of the 
ureter was freed through the bladder. The resection of the ureter w'as then 
completed from abov'^e. The incision in the bladder was closed around a Pezzer 
catheter. The patient received 500 cc blood and returned to his room in good 
condition, and had an uneventful convalescence. 

The pathological I'eport (Dr. B. Earl Clarke) was as follows: 

“Gross description: Specimen consists of the left kidnej’’ weighing 107 gm. 

and measuring 11 bj' 5.5 by 3 cm.The calyces extend to rvithin 5 mm. of the 

surface and in no renal pja'amids are recognizable. The renal pehds is lined by 
smooth, shiny, opaque mucosa and the wall is thin... . 

“Received separately'' are two segments of ureter. At the lower end of the 
longer segment there arises from the mucosa a firm, papillary and nodular tumor, 
1.8 cm. in diameter. In this area the external surface of the ureter is smooth and 
its wall is soft. For a distance of 1.5 cm. above the tumor the mucosa is opaque, 
indurated and raised 1 mm. in height. The remaining portions have a soft wail 
and a smooth, shinj’', opaque mucosa. 

“Microscopic description (fig. 2): Sections of the kidney reveal considerable 
interstitial fibrosis and infilti’ation bj'' lymphocytes and plasma cells.... 

“A portion of renal pelvis is seen lined by intact, normal appearing transi¬ 
tional epithelium. 

“The section of ureter in the region of the tumor shows a superficial tumor 
composed of orderly arranged, solid groups of spindle and cuboidal cells, closely 
packed and quite uniform in size and shape. Mitotic figures are rare. The tumor 
is grossly papillary in some areas but in most areas consists of solid groups 0 
tumor separated by^ thin strands of connective tissue. ■ • • I 

“The base shows the origin of the tumor from normal appearing transitiona 
epithelium and the tumor shows no microscopic evidence of invasion 0 t e 
muscular coats of the ureter-. 

“Diagnosis: Carcinoma of the left ureter (transitional cell ty'pe); left hy'dro- 
nephrosis, chronic py’^elonephritis.” 

Case 2. T. D., a 74-y'ear-old woman, was first seen on June 1, 1949. bhe gav 
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Fig 2 Case 1 A, low power photomicrograph showing no papillarj outgrowth, but 
broad cords ot well differentiated epithelial cells infiltrating submucosa and muscle. B, 
high power showing regular size and shape of well differentiated transitional tjpe of epi¬ 
thelial cells 
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a history of hematuria and vap'nal bleeding, for which a vaginal pol}T 3 had been 
removed 8 months before. Since then the hematuria had been intennittent. 
Cystoscopic examination in the office was unsatisfactoiy because of bleeding from 
the right ureter, and she was admitted to St. Luke’s Hospital the following 
day. 



Fig. 4. Case 2. A, another area, low power, showing invasion or infiltration o . . 

wall. Variation in size and shape of cells is evident. B, high power showing van 
size and shape of epithelial cells and mitotic figures. 

General physical e.xamination showed an obese, elderlj^ woman, who looked 
anemic. She had a sj^stolic apical murmur, with an accentuated aortic soun 
Blood pressure was 180/100. On the basis of history and physical examination, a 
provisional diagnosis of carcinoma of the upper urinarj"^ tract and hypeitensitc 
cardiovascular disease was made. Her blood count on June 3, 1949 shove 
gm. hemoglobin, 62 per cent and 2,900,000 red blood cells. After three transtu- 


PRtSLMlY CABCKOMA OF THE mETER. 


803 


sions of 500 cc blood, sbe had 12.5 gm. hemoglobin, 86 pev cent, and 4,400,000 
red blood cells. The blood chemistry was normal. The report on the x-ray ot 
the chest read; “hio pulmonary pathology noted.” 

On repeat cystoscopic examination, there was a clot protmdmg from the right 
ureteral orifice, and after this was removed, a papillaiy grondh was seen filling 
the orifice. The left ureter was catheterized. The urine from the left kidiiey was 
normal, and phenolsuhonphthalein intravenously appeared in 3 minutes in good 
concentration from that side. A left ureteropyelogram was within normal liinits. 

On .lune 11, 1949, the kidney was removed through a cuiwed iliolumbar inci¬ 
sion. and the lower ureter was removed through a midline suprapubic incision. 
Because of the low position of the tumor, the bladder was opened, and incised 
donm to and aroimd the right ureteral oiifice. A cuff of vesical mucosa 3 cm. in 
diameter was left attached to the ureter, and then ivas used to cover the end of 
the ureter. After the lower end of the ureter was freed from the bladder wah, the 
resection was carried out from above retroperitoneahy. 

The pathological report (Dr. B. Earl Clarke) was as follows; 

“Specimen consists of two portions; 

“A. uTapped separately and labelled right ureter. The external stirface is dull, 
opaque, and has numerous attached fibrous shreds. Over 11 cm. of length at one 
end, the ureter is firm and irregular with yellow fatty deposits on its surface. 

“On opening the lumen the ureter is dilated with smooth, gray mucosa for a 
distance of 7 cm. At this point there is a gray, soft, sessile mass arising from the 
mucosa and measuring 2 by 1.3 cm. to a height of S mm. Similar growths are 
seen in the shorter of the two pieces of ureter. 

“B, right kidney weighing 75 gm. with attached peri- and nephritic fat. It 

measures 9 by 5 by 2 cm.^o cortex or pp-amids are recognizable.. .. 

“Microscopic description (figs. 3 and 4); Sections of ureter through the tumor 
masses reveal an area of transitional epithelium infiltrated by hunphocrdes. 
plasma cells, eosinophiles, and fibroblasts. This gives way to a papiliarj-, then 
sessile proiecting mass of transitional epithelhun composed of in-egular strands, 
cords and sheets of large polygonal cells showing many mitotic figures. These 
cells invade the musculature of the ureter and in a few areas appear to have 
reached the serosa. X similar process is seen in the mass sectioned through the 
distal end of the ureter and bladder wall. However, the bladder epithelium does 
not appear to be involved beyond the mass except by h-mphocr-tes and pla.'^ma 
cells invading the submucosa and muscularis. 


“Sections of the kidney reveal hyalinized thickening and obliteration of the 
most penpheral vessels and glomeroli as well as diffused, generalized infiltration 
o the kidney parenchrmia by IrTuphoePes, plasma cells, eosinophiles, and fibro¬ 
blasts. Many of the tubules are obliterated while others show dilatation and 
flattened epithelium. The glomenili show fibrous thickening and infiltration bv 
mononuclear leukocpes. The calyces show extensive areas of granulation tissue 

In l«h ot thoa. i„ onto,. lo.vemo.. 
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portion of the ureter, a cj^stotomy Avas done and a good cuff of mucosa was ex¬ 
cised transvesicall 3 L Bovie and Bors had previously used this method.’® 

SUMMARY 

Two cases of primary carcinoma of the ureter are reported, one single and the 
other Avith multiple groAAd.hs. 

Cystotomy AA'as done in both cases to insure adequate resection of a cuff of 
A’^esical mucosa. 

2 E. 54 th St., New York, N. Y. 

BoAue, C. F. and Bors, E.: J. Urol., 64: 434, 1945. 
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From the Departmenl of Urology, Belli Israel and the Department of Surgery, 

Harvard Medical School, Cambridge, Mass. 


Our investigations in the physiologj' of micturition by means of fluoroscopy 
have been contmued, so that to date more than 300 obsen’ations have been 
made. These observations have confiimed our mews previousl 3 ^ e.xpressed, 
and this paper will briefly summarize them and emphasize a few new points. 


THE VOLUXTARY UECmVXISH 


Alan utilizes a group of striated, somatically innervated skeletal muscles 
by means of winch he voluntarily controls micturition. This group of muscles 
which we have termed the “volimtary mechanism,” consists of the thoracic 
diaphragm, the muscles of the abdominal wall and of the levator ani with its 
two component parts, the pubococc 5 -geus and the ileococcygeus. Deliberate 
micturition at an}-- degree of bladder filling begins with a moderate increase in 
intra-abdominal pressure wlrich is directed toward the bladder neck. It is not 
generally appreciated that man can direct intra-abdominal pressure either 
toward the bladder neck for purposes of mictmltion, or toward the anus for 
purposes of defecation. These are two separate and distinct maneuvers, brought 
about by a different application of the same muscle groups. The increase in 
intra-abdominal pressure at the beginning of micturition, caused b 3 ’- the action 
of the thoracic diaphragm and of the abdominal musculature, is associated 
with a relaxation of the pubococc 3 'geus. This muscle is intimateh^ connected 
vdth the bladder neck in the female, and is slung beneath the prostate in the 
male. The two maneuvers, i.e. the directed pressure toward the bladder neck, 
and the prompt relaxation of the pubococc 3 'geus, cause the bladder neck to be 
pushed downwards in the pebns, and it is this downward tug on the bladder 
neck which acts as the stimulus for the contraction of the detrusor (fig. 1). 
The bladder neck is thus the “trigger area,” and it is at this point that the 
voluntar 3 ^ mechanism and the involuntaiy detiusor are joined. The impulse for 
the contraction of the detrusor spreads from the bladder neck to the base the 
sides, and to the dome. In most indhiduals these steps occur vei^^ quickl 3 ' and 
smoothH. Occasionally, however, one encounters a detrusor whose component 
parts go into action in a slow motion-like manner. 


For normal micturition the voluntary- increase in intra-abdominal pressure 
is not a severe straining effort,-far from it. Indeed, when it becomes a severe 
straimng effort and an improperly directed force, it wiU fail altogether to pre- 
cipitate the reflexes of mictuntion. One sees precisely such an effort in inhibited 
mdmduals who cannot void in the presence of others. They overdo in their 
at empt to void, and misdirect a rather severe straining effort downwards 
onto the entire pelvic floor so that the whole bladder base sags (fig. 2), and thl 

29,^195U meeting, .American Urological .Association, Washington, D. C., May 
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bladdei neck itself is not stimulated to initiate the detnisor contraction. The 
effort must be directed in a circumscribed manner to the bladder neck to be 
effective. 

This does not hold true for certain neurogenic d 3 '^sfunctions associated with 
flaccid abdominal and pelvic muscles. In such patients, straining efforts, though 
not physiologic and not properly directed in the sense as they have been de¬ 
scribed above, will initiate micturition, but this type of micturition must not 
be confused with the events in the normal individual, for in neurogenic disease 
the behai'ior of the detmsor is abnormal as well. 

Inability to raise inti’a-abdominal pressure, coupled with improper direction 
of whatever pressure is raised, will make deliberate initiation of the uriuar}’ 
stream difficult, if not impossible. This combination of factors is seen in patients 



Fig. 1. A, bladder at rest. N’ote base line. B, bladder at beginning of micturition. Note 
precision with which bladder neck has been pushed down. C, same as B. Oblique view. 



Fig. 2. Nullipara, normal control. Patient could not void in presence of bystanders. 
A, bladder at rest. Note base line. B, futile attempt at micturition. Note downward > 
placement of entire bladder base instead of bladder neck, as in figure 1, B. 

who have had operations on the lower abdomen, pelvis or perineum. The hesh 
incision is associated with spasm of the musculature, especiallj' so in sensitne 
indiidduals. It is common knowledge that coughing or straining is difficu 
under those circumstances. The inability to utilize the abdominal wall oi f re 
pelvic floor thus contributes significantly to the deimlopment of postopciab'C 
urinary retention. The perineal wound in patients who have had abdomino¬ 
perineal resection of the rectum for cancer would seem, for similar reason.^, o 
preclude normal micturition.' . |. 

A particulai’ly fertile field for the study of the effects of the dy^sfunction o 
the levator ani on noimal micturition is afforded in cases of multiple scleiosis. 
These patients have various degrees of flaccidity of the muscles of the pc \ ic 

1 Marshall, V. C., Pollack, R. S. and Miller, C.: Observations of urinary dysfunction 
after e.vcision of the rectum. J. Urol., 66: 409-416, 1946. 
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floor, and can be sbown to have a proportionate difficulty in starting or stopping 
the urinarj' stream. The pathologic physiologj* of micturition in multiple sclerosis 
is discussed more fully in another publication 


THE FHXCTION OP THE DETRUSOR 

Anatomically the bladder base is thicker than the dome. This is in accordance 
vi-ith the function of these two parts of the bladder. The impulse for contraction 
is received by the bladder base first. It is thus first to contract, and with the 
contraction of the sides of the bladder, forces the dome upwards at the beginning 
of mictm-ition. The bladder base furnishes the main ppulsive power of the 
bladder, and can hj-pertrophj’ to two or three times the thickness of the dome 
when the outflow of urine is obstructed. This can be readily demonstrated 
during suprapubic prostatectomy. The base of the bladder may be found to be 
up to 2 or 3 cm. tliick, wlrile the dome is only 4 to 8 mm. in thickness. 

Xormallj", the dome assists in the micturition efforts of the bladder base in 
two waj's; First, by contracting and thus directing the hydrostatic pressure 



Fig. 3. A, child’s bladder during micturition. Xote spherical shape. B, young adult 
Voiding. Xote spherical shape of bladder. 


toward the internal sphincter and second, by propagating the peristaltic con¬ 
traction wave which has originated at the bladder neck at the beginning of 
micturition. A dome which has become overetretched as a result of obstinction 
or neurogenic disorder, balloons out during micturition yery much like a di¬ 
verticulum of the bladder does. The patient then voids into the dome of his 
bladder just as he voids into a diverticulum. A bladder dome which balloons 
out fails to direct intravesical pressure doumwards and makes micturition 
inefficient.^ 


In children and in many adults the contracting detnisor takes the shape 
of a sphere (fig. 3). From the point of view of physics, this is the most efficient 
form It cou d take in order to produce a maximum internal pressure with a 
minimum of effort on the part of its orrn wall.^ There are e.xceptions to this 
however. Aot infrequently the bladder may retain an asrmimetrical or even a 

In pmss!''"'"’ ‘•>’''1 Alexander, L.: The urinary bladder in multiple sclerosis. 

241:\G9-77l?im components of the urinary bladder. X. Eng. J. Med., 

• Ashley, H., M.I.T. Personal communication to the author. 
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triangular shape during micturition, and 3 '-et succeed in emptj'ing its contents 
easily and completely (fig. 4). In obstmetive and neurogenic lesions some por¬ 
tions of the bladder muscle become iveaker or thinner. The weaker part yields 
to the increased intravesical pressure, and the bladder then assumes a lop-sided 
appearance. In children, the events during micturition occur with great prompt¬ 
ness and smoothness. It has been showm that the infant’s bladder is wliolh 
automatic, i.e., it responds to the stretch reflex' onl 3 ^ and empties spontaneously 
when the proper amount of urine has accumulated in the bladder to precipitate 
this reflex. Between the ages of If and 2f the child develops bladder sensations, 
and will signifj’’ the imminent desire to void. At this stage the child can as yet 
not inhibit the detrusor too well, nor can it void at will when the bladdei con¬ 
tains less urine than is needed to pi'oduce the stretch refle.x. Between the agK 
of 2f and 4 the child learns to induce a detrusor contraction at will, althongi 
at first with considerable hesitation. It can now stop and start tlie uiinap 
stream with ease. In the child, very'' little relaxation of the pubococergeus is 
needed to induce a detrusor contraction. The reflexes are promptlj" e.xecut , 
and in response to the contraction of the detrusor, the proximal urethia can 
seen to open up ividely. 


f 



k.iJfi 


__ jli.. jiij _ 

Fig. 4. Note irregular contour of bladder during micturition 

A widely open proximal urethra in the adult occurs when the 
become unduly stimulated. The detrusor can then be seen to go i P 
and to contract strongly in its entire circumference of 

normal micturition. This is associated Avit a par icu ar ^ reflexes 

the proximal uretlwa, and suggests that man possesses 

which in effect appear to be designed to rid the J “ atients 

substances. These reflexes are most 

with multiple sclerosis who have hyperivntabihty of the detra 
urethra (fig. 5). 

THE VOLUXTABY INTERRUPTION OF THE URINARX STREAM 

It has been assumed that man deliberately contracts the 
when he wants to stop his urmaiy stream. The exte P not 

of striated muscle, somatically innervated, it is said^ c opHoceptive 

opened at will. This assumption is not correct. There external 

fiLrs leading to the external sphincter and ^ J oblique muscle 

snhincter any more than one can contract vilfu y _ Touch larger effort, 
deliberate mtermptiou of the urinaw stream .s » ^ 

Id eoUs of the contraction of the urinary 

the bladder neck and causes the internal sphincter to snap 
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Stream is therefore intermpted first at the internal sphincter, and one never 
sees the stream to be pinched off by the external sphincter when urination is 
deliberate!}' stopped. 

A nonnally functioning levator ani is thus necessaiy if the urmaiy stream 
is to be stopped at will. A levator ani which has lost much of its tomcity, al¬ 
though not paralyzed by destiTiction of it.s nen'e supply, becomes an inefficient 
mechanism for the deliberate interruption of the urinary stream. One sees tffis 
in women who have severe urinar}- stress incontinence. The levators are quite 
relaxed, and when the urinar}' flow has been induced by the sudden stress 
they cannot stop the stream because of their inability to contract the levators 
with sufficient force to raise the bladder neck up. The etiolog}' of this t}'pe of 
stress incontinence, as well as the kind seen in young girls and nulliparous 
women, has been more fully discussed elsewhere.’ These findings hai'e recently 
been con-oborated by ^Marchetti.® 



Fig. 5. .4, bladder spasm. Note contracted detrusor (upper arrow)_and ividel}' dilated 
urethra (lower arrow). B, same bladder during normal micturition. Note that urethra is 
now much more narrow. 


Inability to start or to stop the urinaiy' stream at will is also seen in late 
stage.s of cancer of the prostate, when the infiltrative groivth has fixed the gland 
in the pelvis so that the bladder neck can neither be raised nor lowered by 
the otherwise intact levators. 

The above observations emphasize the importance of a nonnally innerv'ated 
and functioning peh-ie floor for noimal micturition in man, and thus fail to 
sub.stantiate the belief expressed by Langworthy' and his co-workers, that 
man voids by wilfully contracting his detrusor, a theoiy not in accord with the 
physiolog}- of involuntary (smooth) muscle. The ^iew proposed by Denny- 
Brown^ that voluntaiy micturition is brought about by the removal of the 
inhibitor}' effect of the brain (ivill) on the detrusor, which then proceeds to 
contract, also could not be confirmed. Both theories fail to account for the 
function of the voluntar}' mechanism. 


237-24L mtO.’ " incontinence. Surg. Gynec. & Obstet., 88; 

.^m' J. g;™ -d after stress incontinence. 

morefwnIrtmPi Wilkins^ m Ph.''siologv- of Micturition. Balti- 

Ua-lOO, 11)33.™''''' B. G.: On the physiologj- of micturition. Brain, 56: 
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SUSniAEV 

Observations based on 300 bladder fluoroscopies confirm the importance of 
a properly functioning pelvic floor, abdominal Avail and thoracic diaphragm 
for pfij’^siologic mictm-ition in naan. Dj’-sfiuiction of these muscles, and especially 
those of the pelade floor, is showm to haam a direct bearing on man’s ability to 
stop or to start his urinary stream at avill. The function of the component parts 
of the detiaisor is descidbed, and the clinical significance of these findings is 
discussed. 

■520 Beacon Si., Boston, Mass. 
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Dr. W. Joskph Mc^Llrtix (Omaha, Neb.); We are indebted to Dr.JMuel^er 
for continuing his investigations of the physiological principles of micturition. 
This field of neurophi-siologj- is a verj' controversial one. Differences of opinion 
Kdst between phi-siologists, anatomists and surgeons. 

I agree that Dr. :Muellner has demonstrated definitely that the pubococ- 
cygeus, iliococcygeus, the thoracic diaphragm and the muscles of the abdominal 
wall are great factors in the voluntaiy control of urination. 

Several other muscles operate in a definite firing order with these muscles. 
The fillin g of the bladder is a parasj-mpathetic reflav entirely, mediated through 
stretch refle-ves in the mucosa and wall of the bladder which reach the cord by 
means of afferent fibres of S: and S3. These impulses are sent back to the bladder 
over the same nen-es from the coi-d without reaching any higher centere until 
cortical control of micturition has developed. When cortical control has de¬ 
veloped aU information regarding micturition is sent to the cortex in the normal 
indiridual. This initiates a series of changes, the first of which is somatic. The 
somatic change is first in the lowering of the bladder due to relaxation of the 
pubococcygeus muscle, and relaxation of the deep transr-ersus perinei muscle, 
and this allows the stream of urine to pass through the urethra iminterrupted. 
When micturition is stopped whether the bladder is empty or not, and it is 
stopped under volitional control there is first a contraction of the bulbocavemosus 
muscle. When the bulbocavemosus contracts, there is simultaneously a contrac¬ 
tion of the deep trans\-ersus perinei muscle which closes off the membranous 
portion of the urethra by pulling the urethra upward and forward. The urine 
within the bulb of the urethra is compressed out of the urethra by contraction 
of the bulbocavemosus. The urine cannot be compressed from the bulb back 
into the bladder because of the simultaneous contraction of the deep transversus 
perinei muscle with that of the bulbocavemosus muscle. The bladder is elevated 
and pulled fom-ard by the bulbococcygeus. 

The internal sphincter is part of the detmsor muscle and acts mechanically 
as a part of it. The volitional part of urination ends with relaxation of the 
pubococcygeus and the transversus perinei muscle and the start of the urinarv 
stream. The emptj-ing of the bladder is performed by the detmsor muscle. 
This is a reflex mechanism. 


I ask that Dr. Muellner explain how impulses for contraction of the detmsor 
muscle spread from the bladder neck to the base, the sides and then to the 
dome of the bladder. There can be no nen-e connection between the pubococ¬ 
cygeus muscle and the detmsor muscle because the pubococcvgeus is innervated 
by somat.c nen-es from the fourth sacral and the detmsor bV pams^-mpathetic 
ncTx-es from the second and third sacral nemes. I think this is a reflex mechanimi 
The initiation of the contraction of the detmsor is bv the stretch reflex 
I disagree v-ith Dr. Muellner in that he has disproved the belief e.xpressed 
by Lang^^-orthy and his co-workers, that man voids rvilfullv bv contmcti^ 

Sll 
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his cletiTisor, or disproved the vieiv proposed bj’' Denny-Brown that voluntaiy 
micturition is brought about by the removal of the inhibitoiy effect of tlie 
brain on the detrusor, which then proceeds to contract. I think that the para¬ 
sympathetic nerves to the detrusor cany fibers that are under limited control 
of the cortex due to the fact that with but a few cubic centimeters of urine in 
the bladder man can empty the bladder entirely at will even though he has veiy 
little stretch reflex to the detrusor. This means that the detrusor can be stimu¬ 
lated by the will. We know that the parasympathetic fibers in general are under 
a limited amount of cortical control. This can be seen in actions on the diaphragm, 
and in the reflex of respiration. 

I hope that Dr. Muellner can develop a method to show the act of urination 
as Adewed from the lateral aspect of the pehds. In this waj’^ he might he able 
to show the changes in shape of the neck of the bladder anteroposteriorly as he 
has depicted so well transversely. The fluoroscope might also give us a better 
Anew of the succession in action of the pubococcygeus, the deep transversus 
perinei and the bulbocaimi'nosus muscles. 

Dr. S. Richard Muellner (Boston, Mass.); I want to thank Dr. McMartin 
for his kind remarks and his able discussion. 

I have time to elaborate on one point, and that is, that I did not mean to 
impl}’- that the innervation of the pubococcygeus and the ileococcygeus are 
necessarily the same as that of the detrusor, or that nerve impulses from these 
muscles spread directly to the bladder. Man, howeAmr, does utilize these stiiatec, 
Amluntaiy muscles with which to motivate his detrusor. The mechanism is 
thus not a direct but an indirect one. 

The A’oluntary initiation of the urinaiy'^ stream is therefore as follows. - s a 
result of the increase in intra-abdominal pressure, brought about bj" the con 
traction of the thoracic diaphragm and the abdominal musculatuic an 
concomitant relaxation of the pubococcj'’geus, the bladder neck is P'”® 
downwards. It is this downward push on the bladder neck, or the region o 
internal sphincter, if you will, which sets off the reflexes of the detiu^i i 
The “trigger area” is thus the region of the bladder neck. It is tns aiea 
first receives the stimulus for the contraction and for the relaxation o 
detrusor’, respectively. From this point the impulse for the contiac 
detrusor spreads to the sides and then to the dome of the a ei. 


occurs quite quickly. . , 

In the course of the many fluoroscopic studies of the bladder wine i 
done, to date, one finds some indiAuduals who are perfectly norma^ u ^ 
the detrusor reacts in a leisurely fashion, so that the ‘ 

of the detrusor from the bladder neck to the sides and eventua y 
of the bladder, can be very clearly obserr-ed. 

Dr. McMartin asked if I had observed the side Anew of the hladcle 
AVe do this routinely, but Ave have ceased to make spot films o 
since they are apt to be too thin or too dense foi lepro , ^mder 

for illustrations. It is difficult for one who has ne\^er seen th « 
the fluoroscope to appreciate, from a mere description ot t le j 
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M'hat goes on. Bladder fluoroscop3" is realh" quite simple, and I suggest that 
jmu do it j'ourself on normal individuals, beginning perhaps ndth a studj’^ of 
a nulliparous female bladder, to appreciate fulh- the phj’^siologic process of 
micturition. 

To stop the urinaiy stream at nill in the midst of micturition, man contracts 
the entire levator ani muscle. If jmu observe veiy carefull}' ivhat j'ou do j’ourself 
vrhen j'ou deliberatelj' inhibit the urinaiy stream, jmu ivill become avare of 
the use J'OU make of j-our levator ani. The contraction of the levator ani raises 
the bladder neck and permits the internal sphincter to snap shut. During mic¬ 
turition the intravesical pressure is concentrated and directed toward the 
bladder neck. When the bladder neck is raised, the pressure against it seems 
to cease, and one can then see the detrasor graduallj' relax to its resting phase. 
I have never seen the stream internipted bj' the action of the e.\ternal sphinc¬ 
ter alone. 
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W. L. CHMIPION, M. F. FOWLER, R. C. COLEMAN, JR. and T. J. FLORENCE 

This is a report on an animal experiment which consisted of the artificial 
anastomosis of the urinary bladder to the lower bowel with concomitant occlusion 
of the urethra. 

A female dog, 2 jmars of age, rveighing 12 kg., was selected. Excretoiy uro¬ 
grams were performed before and after surgery. Because of technical difficulties 
in reproducing the x-rays as pictures, they do not appear in this article. However 
the actual films were mailed to the editors for their examination. On the pre¬ 



operative roentgenograms the kidney pelves and ol^il. 

sides were normal. The bladder could be seen as ,nti- 

The animal was placed on a low residue diet Is o en nembutal 

biotics were given. On June 16, 19o0, under intrave the urethra and 

anesthesia, a vesico-colic anastomosis with partial le^^c f 
bilateral occlusion of the fallopian tubes was peidormed. T .^physis 

1. The abdominal cavity was opened by a inidline ^ 

pubis to 3 cm. above the umbilicus. As could be sem 3 - J 

was an abdominal organ with the urethra being ully o 
was doubly clamped near the bladder, severed, and both ends secu 3 
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v-itb ^ 0 . 1 chTomic calgul. Ttea vdtVioul- distorsiuii oy tensioa the left side of 
tlie bladder and tbe lower sigmoid colon were placed in apposition. A limning 
suture of atraumatic ‘-QO” cbromic catgut was used to approximate the serosal 
surfaces of the two organs for a distance of 3 cm., leainng a free end of suture 
at each end of the closure. Then the entire bladder wall was incised for an equal 
distance about 2 mm. above the suture line. A like incision was made in the 
opposite bowel. A separate atraumatic suture of “00” chromic catgut u as used 
to anastomose the mucosa of the bladder and intestine completely around the 





Fig. 2 

artificial opening. Tlie free ends of tiie original serosal suture were then used to 
complete the lateral and anterior approximation of intestine and bladder wall 
Ipon completion there was an orifice between the bladder and bowel udth a 
large diameter of .3 cm. and the walls of the two organs were held toc^etherbi 
two layera of continuous sutures. The ureters entered posteiiodv to the an-to- 

l»th. The,»„,I ,.o,,od p„ 
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experimental vesicosigmoidostomy 

Y . L. CHAMPION, M. F. FOWLER, R. C. COLEMAN, JR. and T. J. FLORENCE 

This IS a report on an animal experiment which consisted of the artificial 

anastomosis of the ininary bladder to the lower bowel with concomitant occlusion 
ot the urethra. 

A female dog, 2 years of age, weighing 12 kg., was selected. Excretory uro- 
pams ueie pel formed before and after surgery. Because of technical difficulties 
m lepioducing the x-ra 3 ''s as pictures, they'- do not appear in this article. Hoivever 
t le actual films were mailed to the editors for their examination. On the pre- 



Fig. I 


operative roentgenograms the kidnej’^ pelves and ureters were idsiialized. Both 
sides were normal. The bladder could be seen as a large abdominal organ. 

The animal was placed on a low residue diet. No enemas, laxatives, or anti 
biotics were given. On June 16, 1950, under intravenous “one shot” nembnffi 
anesthesia, a vesico-colic anastomosis witli partial resection of the urethra an 
bilatei’al occlusion of the fallopian tubes was performed. This is shown in figure 
1. The abdominal cavity^ was opened by'’ a midline incision from the s.vmpipa's 
pubis to 3 cm. aboi'e the umbilicus. As could be seen by' the x-rays, the blade er 
was an abdominal organ with the urethra being fully 5 cm. in length. The met ira 
was doubly' clamped near the bladder, severed, and both ends securely' close 
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Ko 1 chromic catgut. Then rvithout distorsion or tension the left side of 
the bladder and the lower sigmoid colon were placed m apposition. A ™nmng 
suture of atraumatic “00” chromic catgut was used to approximate the seio 
surfaces of the two organs for a distance of 3 cm., leaving a free end of suture 
at each end of the closure. Then the entire bladder wall was incised foi an equa 
distance about 2 mm. above the suture line. A like incision was made in the 
opposite bowel. A separate atraumatic suture of 00” chromic catgut was used 
to anastomose the mucosa of the bladder and intestine completely around the 



ccic* \ 
1 



Fig. 2 

artificial opening. The free ends of the original serosal suture were then used to 
complete the lateral and anterior appro.ximation of intestine and bladder wall. 
Upon completion there was an orifice between the bladder and bowel irith a 
laige diametei of 3 cm. and the walls of the two organs were held together by 
two layers of continuous sutures. The ureters entered posteriorly to the anasto¬ 
mosis and were not disturbed. The abdominal incision was closed with internipted 
sutures of “00” chromic catgut. 

Following surgeiy 300,000 units of penicillin were administered intramuscu¬ 
larly. The wound healed per primam. The dog drank water the next day and 
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was active about the area of confinement. No evidences of peritonitis or urinarj^ 
sepsis such as abdominal distention, abdominal rigidity or hyperpyrexia were 
seen. The general health of the animal stayed about normal. However there was 
a piopessiye loss in weight which might have been due to developing uremia 
from intestinal absorption of the nitrogenous products in the urine as has been 
shoym to be true for the dog. There were from 6 to 12 stools each day which were 
liquid with suspended solid material. 

Excretory urograms were repeated on July 27, 1950, or 6 weeks after surger)-. 
These revealed no ureteral or pelvic dilatation. The bladder could not be seen 



Fig. 3 

but an ovoid mass of the contrast medium was present in the mid-pelvis, pie* 
sumably in the colon. 

On August 11, 1950 the dog was given a lethal dose of intravenous nembuta • 
Tkn autops 3 ^ Avas then performed. The area of anastomosis Avas AA’ell healed am* i 
no adhesions. As can be seen in the photographs (figs. 2 and 3) there Avas no 
obstructiAm dilatation of the ureters or pehms. The bladder had contracted doAAm 
so that it appeared in relation to the colon as a knot on a tree. Then the aiea o 
anastomosis Avas opened. The lumen had preserved its wide caliber and t le 
mucosal surfaces of the bladder and boAA’el seemed to be faring aa'cII undei f le 
impact of their unusual contents. 

COMMENT 

There are occasions AA'hen the diA'ersion of urine to the large boAvel seems to 
be indicated. To our knowledge, this either has been done by the popular met lof 
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of ureterosigmoidostomj' or the old unsuccessful method of placing the trigone 
in the intestine. It appeared to us that at times the bladder might be preserved 
in all or in part, as, for example, in urethral injurj-^ with incontinence or in severe 
urethral stricture. Therefore, if surgicallj'^ and physiologicallj^ feasible, a lateral 
anastomosis of the bladder and the lower bowel would be technically more simple 
and would insure against lower ureteral obstruction. The animal experiment 
reported here seems to support this view. 

■iSO Peachtree St., N^.E., Atlanta 3, Ga. 
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CONSIDERATION OF PROBLEMS INCIDENT TO PERFOEMAXCE 
OF URETERO-ENTEROSTOMY; REPORT OF A TECHNIQUE 

W. F. LEADBETTER 

From the Department of Urology, Tufts College Medical School, New England Center Hospital 
and Pratt Diagnostic Clinic, Boston, Mass. 

The following comments on the technical performance of uretero-enterostomy 
are suggested bj’’ tlie writer’s experiences, good and bad, in performing tin’s 
operation. They are offered at this time to bring up once again a discussion of 
basic principles. This seems warranted inasmuch as the variety of published 
techniques, all purported to give good results, leave the average urologist won¬ 
dering which operation maj'- be expected to give the best results, and consequently 
the one that should be mastered. Unfortunately, the limited number of cases 
available for operation to any but surgeons in large hospitals and clinics make 
it virtually impossible to personally test varying techniques on enougb cases 
to allow the operator to be sure which technical factors are responsible for good 
and poor results. 

In view of the reports of Nesbit^ and Cordonnier- advocating some type of 
direct bowel-ureteral anastomosis, and those of Huggins,® Brunschwig,'' Kerr 
and Colby® advocating simple stab wound implantations of the ureter into the 
bowel, one wonders whether there is anj’- advantage in performing a more diffi¬ 
cult operation utilizing the Coffey principle of formation of a submucous tunnel. 
Many times I have heard surgeons say ‘the simplest technique is the best.' I 
wonder whether this is true. There seems to be no doubt that good results have 
been obtained by the use of any method now generally utilized and perhaps no 
one method fits all cases ideally. 

The only way to settle this matter, so far as I can see, is for relatively dis¬ 
interested surgeons to pass on results obtained by different techniques aftei a 
considerable period of observation in an effort to analyze the factors which bare 
led to poor results or those rvhich have given good results. This has nevei been 
done to my knowledge and would make an interesting study. 

However, it is difficult, even for the operating surgeon, to evaluate^ his o\\ n 
results accurately because so many factors are involved other than the me lo 
utilized in joining the ureter and bowel. Thickness of bowel, redundancy or 
lack of it, preparation of the bowel, soiling of the operative field, redun anc) 
of the ureter, size and thickness of the ureter, alignment of the ureter, 
of peritoneal edges to ureter in close proximity to the bowel all may ha\ e a 
much to do with the ultimate result as the ‘method’ itself. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Her 
Pa., May 24, 1950. _ - A nre- 

^ Nesbit, R. M.: Ureterosigmoid anastomosis by direct elliptical connection. 

liminary report. J. Urol., 61: 728-734, 1949. , t tt i eo air oM 1950 

2 Cordonnier, J. J.: Ureterosigmoid anastomosis. J. Urol., 63: uo • jjj. 

’ Huggins, C. and Johnson, M. A.: Cancer of bladder and prostate. J. r . - •> 

1146-1152, 1947. , , . . , , „or^!noma. Cancer, 

•' Brunschwig, A.: Complete e.xcision of pelvic viscera for advanced care 


1: 177-183, 1948. 


Kerr, W. S.'and Colby, F. H.: Pelvic Ij-mphadenectomy and total TF’fgio, 

ment of carcinoma of bladder. Trans. Am. Assoc. Genito-Urin. ourg., ai- m > 


treat- 
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Id mv o^vn experience, ntilizing the Coffey I technique, it has been apparent, 
from aiitops^' studies of the few patients who have thus far died, that there ha\ e 
been thi-ee principal causes for ureteral obstruction and consequent dilatation 
of the upper urinarj' tract when it existed. (Xo patient died from urinaiy tiact 
chsease or showed signs of active renal infection.) These factoi's have been 1) 
stricture of the tip of the ureter at the point where it made contact with the 
bowel lumen; 2) stenosis of the ureter due to peri-ureteral scar in the course of 
its passage through the bowel wall: 3) obstruction due to angulation or fibrosis 
about the lower ureter just above the site of entrj' into the tunnel in the bowel 
wall. 

I have felt that strictures of the tenninal ureter are more or less inerdtable 
when any ‘implantation’ technique is used, inasmuch as healing of the ureteral 
tip occurs in the presence of infection and slough, and contraction necessarily 
often results. This problem would seem to be efi'ectively eliminated only by 
utilization of a ‘direct anastomosis' technique. 

Stenosis of the ureter in its course through the bowel waU is rmdoubtedly a 
hazard of any ‘tunnel' technique and may be due to organizing hematoma, in¬ 
fection or reaction by contamination from the bowel lumen, or leakage of urine 
or bowel contents from the bowel into the tunnel about the ureter perhaps due 
to retraction of the ureter or too large an opening in the bowel mucosa. These 
troubles would seem best prevented by carefril hemostasis and the use of the 
‘direct anastomosis' technique which forms an almost water-tight anastomosis. 

Stricture may also residt from a tight implantation. Improper fonnation of 
the timnel in the bowel wall due to failure to cany the incision deep enough 
toward the bowel mucosal layer and to dissect the mucosa from the overhung 
muscle layers far enough laterally on either side is, I believe, the chief cause. 
If this is not done properly, the ureter is made to lie between a relatively non- 
j-ielding submucosa and resutured muscle layers. When it is performed properly, 
the mucosa acts as a hammock which invaginates into the bowel and a ‘tight’ 
anastomosis does not result. Sclmittman's paper^ has been of great help to me 
in this regard, since I am sure that formerly my bowel dissection was inadequate. 

Obstraction due to troubles above the anastomosis itself can be prevented bv. 
first, careful measurement of the ureter before anastomosis so that no redundancv 
results; in addition by proper alignment of the bowel, anastomosis and ureter 
as the latter emerges from the retroperitoneum. 


It ha.« seemed to me that there are arguments pro and con which must h° 
considered in relation to the direct anastomosis technique. For instance if on« 
is to implant dilated ureters by either Xesbit's or Cordonnier's method I 
riierc is considerable chance that gas or fecal material may pa.=s from the 
into the ureter. I doubt that tliis occurs when the tunnel prinripF == 
fact we have never demonstrated any reflux from the bowel into the ureter Vr 
barium enema when thin barium mixiures have been us^-d Pe-V'^-= ' 
such i^ not formed, but in any case this t.vpe of uretero-c-nt'-r..^-^o-4 -? 

function m much thi= w.ay. In impl.antins or anariomo---. ''' 

Iona a- the lower ureter at the site of implantation i= no- V. v o-y 

' scbiiittman. M.: Results in urctoro-intc=tin'l'•'--c-r—-.-=■ - — - „ 
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seem that a tunnel is unnecessary, though on the other hand it would do no liami 
pro^'ided a stricture did not result. I beheve there is intrinsic value in the use 
of the Coffej'^ principle and that technical improvement in this type of uretero- 
enterostomy maj’’ lead to a more satisfactory method of performing this most 
intriguing operation. With these thoughts in mind, I decided to perform uretero- 
enterostomy by making a direct anastomosis between the mucosa of the hovel 
and the full thickness of the ureteral rvall, at the same time constructing a trough 
or tuimel to enclose the distal ureteral segment—a combination of the direct 
anastomosis and trmnel principles. 

We have performed the operation on 8 cases and will discuss it under tlie 
following headings: 1) preoperative preparation of the patient; 2) abdominal 
e.xploration; freeing of the sigmoid; choice of sites for anastomoses; 3) identifica¬ 
tion, di\dsion, and preparation of the ureters; 4) preparation of bowel for anasto¬ 
mosis; 5) performance of the anastomosis; immobilization of the bowel; 6) post¬ 
operative care of the patient; 7) results. 


PREOPERATIVE PREPARATION OF PATIENT 


This requires 4 daj^s and begins with catharsis using castor oil. A low residue, 
Iriglr protein diet is given. Enemas are used once each da}'- with care to have 
the patient completely empty the bowel. On the morning of operation an enema 
is given and the lower bowel subsequentty thoroughl}^ washed out in the operat¬ 
ing room with warm saline thi'ough a soft rectal tube. So far as antibiotics are 
concerned, to render the large bowel bacterial count as low as possible, we fimt 
used streptomycin, 0.5 gm. 4 times a day b}’- mouth. More recenth’’, since the 
report of Bearing and Heilman^ from the Mayo Clinic, we have used 500 rag. 
aui’eomycin 4 times a day by mouth. Vitamins and blood are used as indicated. 
The evening before operation a Miller-Abbott tube is passed into the stomach. 
If it goes through into the duodenum, well and good; but if it does not, ve aie 
content to leave the tip in the stomach because, in the absence of real intestina 
obstruction, we havm found this provddes for gastric and small bowel diainage 
quite as satisfactority as a tube in the jejunum, and in addition eliminates t m 
possibility of a collection of fluid in the stomach above the tip of the tube v m' 
sometimes leads to vomiting in spite of the presence of the tube in the jejuniira^ 
Spinal anesthesia has been used as the basic anesthesia supplemented as deenie 
necessary bj'- the anesthetist. 


OPER-ATION; EXPLOR-ATION, freeing of SIGJIOID if NECESSARV^, CHOICE OF SITES 
FOR uretero-intestin.al .an.astojioses 

For this we prefer a long, midline incision from the pubis nearly to the 
Vdien the operation is to be done for cancer, after palpation of the liver, hi nc}^, 
retroperitoneal glands, and bladder, the small bowel is packed off and t e Jd 
moid inspected and freed from the point where it leaves the left guttei to le 
the pelvic brim, thus gimng as much mobility to this portion of the ove 

■ Bearing, W. H. and Heilman, F. R.: Effect of aureomycm onbacteml flora of mto- 
tin.al tract of man. A contribution to preoperative preparation. 1 roc. bta 
Clinic, 25: S7-102, 1950. 
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•Wp Tlip site chosen for anastomosis between the left uietei and bowel is 

at the pemt ,vhers the bevel leaves the left 

emer tLsWsis is perfomed through an incision in the tnen.a on the an- 
tenor surface of the borvel as close to the mescntenc border as possible 11 e hai 
S'that the more natural course tor the ureter from the retropentonenm ,s 
tLugh the mesenteiy of the upper sigmoid. Wien the anastomosis is done on 
the posterior surface of the sigmoid, it is difficult to be sure just Iron *>1' 
and the bowel adjust themselves when the bowel is replaced after the anas omo- 
si- the chief difficulty, I think, being the question of redundancy or angulation 



Fig. 1. Schematic drawing showing sigmoid bowel and upper urinary tract in relation 
to aorta and common iliac vessels. Sites for projected implantation of ureters into bowel 
are indicated at C and D. Sites of incisions in retroperitoneum for identification and divi¬ 
sion of ureters are indicated at .-1 and E. Incision in mesentery of sigmoid through which 
left ureter is to be brought is indicated at B. 


of the ureter. The site for anastomosis of the right ureter to the bowel is deter¬ 
mined by allowing the sigmoid to curve gradually across the midline without 
any redundancy to a point wliere it lies over the right ureter. We deliberately 
choose high sites in the bowel and well above the pelvic brim for two reasons. 

e think this results in redundant bowel below the anastomosis which serves 
as a urine reservoir and leads to better storage capacity and consequently less 
bowel frequency. We prefer to leave the pelvic portion of the ureters undisturbed 
in cancer eases and remove them together with all peri-ureteral tissues and com¬ 
mon iliac glands along with the bladder. Postmortem examination of two cases 
of bladder cancer after uretero-enterostomy and cystectomy showed recurrent 
rancer at tlic sites of uretero-intestinal anastomosis, presumably because of 
involvement of lymphatic.s of the ureter. The approximate sites in the bowel 
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chosen for uretero-enterostom}'', as well as incisions in the posterior peritoneum 
for division of the ureters, are shomi in figure 1. 


ISOLATION, DIVISION AND PREPARATION OF THE URETERS 

The left ureter is exposed through a small incision in the retroperitoneum be¬ 
low the proximal sigmoid just above the pelvic brim. It is divided just above one 
clamp placed at this point. We believe that circulation in the proximal ureter 
may be arrested for a considerable distance proximal to a clamp which is allowed 
to remain on the ureter after its division. Resulting ischemia of the distal por¬ 
tion of the ureter maj'’ impair healing. The proximal cut end of the ureter is 




/ r h 

Fig. 2. A, suturing of mesenteric peritoneum to bowel wall Sonst'rates 

has been prepared in taenia. Also shown is ureter prepared for anas , ’ ggsa. 

completed anastomosis between full thickness of ureteral wall and 

allowed to drain freely and bleed freely. The distal stump is t^d and pushe^ 
down into the pelvis. The proximal ureter is freed very genty lom 
superiorly to a point behind the mesenteric border of the sigmoid throug i 
an incision is made and through which the ureter is gentlj'^ jm e . n 
conditions the blood supply of the ureter is protdded b}'' t e um ^ 
branch which enters the proximal ureter a relatively short dis ance 
severed end, much closer than if one were to utilize the pelvic poi i 
ureter for anastomosis which, in our expenence, almost alw a 3 'S "aeans 
the arterial branch from the common iliac. Use of the lumbar jg 

therefore, better blood supply of that portion of the ureter used foi a 
The ureter is measured accurately in relation to the point oi anas o 
on the sigmoid so that no redundancy or tension is likel}" aftei le 
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has been performed. Usually a short segment is sacrificed. The end of the ureter 
is prepared for anastomosis by incising it for about 8 millimeters on the under 
surface and trimming off the sharp, square, distal points to provide an elliptical 
anastomosis as described by Isesbit. (See fig. 2, A.) 

PEEPAR.4.TIOIC OF BOiraL FOB ANASTOMOSIS 

A short segment of boivel in relation to the incision in the mesenterj’' is chosen 
and a row of three or four fine sill: sutures placed to appimdmate the inferior 
cut margin of the mesenteric peritoneum directlj^ to the mesenteric border of 
the bowel. (See fig. 2, A.) The purpose of this is to lead the ureter directly to 
the site of anastomosis in the bowel without leaving any sharp peritoneal edge 
between the point where the ureter emerges from the loose connective tissue of 
the retroperitoneum and the point where it enters the bowel wall. An incision 
2.5 cm. in length is made slightlj^ diagonallj' across the anterior taenia from the 
mesenteric margin of the bowel. A trough is created in the bowel wall by incis¬ 
ing the various layers down to the mucosa itself and gently stripping the mucosa 
away from the overljdng muscularis thus forming generous flaps on either side, 
as described by Schnittman.® This is accomplished bj'^ incising the lajmrs of the 
bowel wall verj’- carefull}'- at the distal end of the trough until the mucosa is 
identified, sometimes by actuallj’- perforating it. Having done this one can then 
dissect back along the incision within the proper layer. This, we think, is very 
important. It allows the mucosa to invaginate into the bowel lumen easily and 
after the ureter is placed in the trough the muscular flaps may be sutured over 
the ureter without compressing it in the least. The incision is carried back to 
the mesenteric margin of the bowel so that the ureter is subsequentlj"- led directly 
into this trough. The formation of the trough, in my experience, is often inade¬ 
quately performed in that dissection is rarely carried deep enough toward the 
mucosa and the flaps of muscularis are not dissected laterallj'’ far enough on 
either side. Actuall}' the dissection of the muscularis is best accomplished by 
stripping away the mucosa rather than stripping up the muscular lajmrs, be¬ 
cause if one gets into the proper plane of cleavage the mucosa seems to push 
away quite easily from the muscularis without much bleeding or trauma. 


THE ANASTOMOSIS 

A short opening is made through the mucosa at the distal end of the trough 
if it has not already been produced, and then a direct anastomosis performed 
between the prepared end of the ureter and the mucosa of the bowel, usino- 
internipted sutures of fine arterial silk. This is accomplished by first ilacing 
two key sutures (fig. 2), one through the proximal end of the slit in the ureter 
and one through the tip of the ureter. These are passed through the mucosa of 
the bowe proxmml y and distally, so far as the incision in the bowel mucosa is 
conteined, and tied. The intervening margins of ureter and mucosa of bowel are 
hen .itured together using an additional four or five fine silk sutures on eithe 
do The mucosa of he bowel is so delicate that it can be made to conform to 
tl,c IcglU ot ..rdoral opcnmg bd™ „,o key s.„„res great 
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chosen for uretero-enterostomy, as well as incisions in the posterior peritoneum 
for division of the ureters, are shown in figure 1. 


ISOLATION, DIVISION AND PREPARATION OF THE URETERS 

The left ureter is exposed through a small incision in the retroperitoneum be¬ 
low the proximal sigmoid just above the pelvic brim. It is divided just above one 
clamp placed at this point. We believe that circulation in the proximal ureter 
may be arrested for a considerable distance proximal to a clamp which is alloved 
to remain on the ureter after its division. Resulting ischemia of the distal por¬ 
tion of the ureter maj'’ impair healing. The proximal cut end of the ureter is 




Fig. 2. A, suturing of mesenteric peritoneum to bowel wall close to site 
has been prepared in taenia. Also she'll, ureter piepared bowel mucosa, 

completed anastomosis between full thickness of uieteral ^ 

allowed to drain freely and bleed freely. The distal stump is tied a^ P 
down into the pelvis. The proximal ureter is freed very Sent Y lo 
superiorly to a point behind the mesenteric border of the f thioug 
an incision is made and through which the uretei S^^it y pu ^ ^ arterial 
conditions the blood supply of the ureter is promded by the it 3 

branch which enters the proximal ureter a relatively shoi is 
severed end, much closer than if one were to utilize dividing 

ureter for anastomosis which, in our experience, almos } 
the arterial branch from the common iliac. Use of the luni 
therefore, better blood supply of that portion of the ^ clio.^eii 

The ureter is measured accurately m relation to the pom anastamosis 

on the sigmoid so that no redundancy or tension is likely aftei th 
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edge of the mesenteric peiitoneum over the site of anastomosis mtli very fine 

silk sutures. (See fig. 3, .4. and B.) . + i ■ 

The right ureter is implanted utilizing the same techmque, the ureter bemg 
approached through the posterior peritoneum directly at the point rvhere anas¬ 
tomosis is to be done, rvell above the peh-ic brim. It is freed only for a short 
distance, dmded, and the bowel wall sutured to the margin of peritoneum below 
the point at which the ureter emerges. Anastomosis is then done in exactly the 
same way as on the left side and the bowel is immobilized by bringing the lateral 
flap of peritoneum over the area of anastomosis in the bowel just as on the left 
side. Additional sutures are placed to attach the sigmoid between anastomotic 
sites to the posterior peritoneum so that no small bowel hernia may develop 
between the sigmoid and posterior peritoneum. 

POSTOPER.ATIA'E C.ARE OF THE PATEEXT 

This has proved suiprisingly simple. A long, soft rectal tube with multiple 
peiforations is left in the rectiun and held in place by adhesive strapping. It is 
connected to grartty drainage and iirigated rrith normal saline everj- 2 hours 
to keep the lumen free from fecal material. Usually urine is draining from the 
tube by the time the patient returns from the operating room. The iNIiUer-Abbott 
tube is connected to gentle suction. Cn’sticiUin and streptomycin are given intra¬ 
muscularly for a few days until aureomycin can be taken by mouth. Intravenous 
fluids and blood are administered as indicated in terms of blood loss, urine out¬ 
put, and hydration. Complete blood chemistries are obtained daily for the first 
few days or until it is certain that renal fimction is satisfactory. Gastric suction 
is discontinued as soon as peristalsis is established, usrrally on the second or 
third postoperative day. Fluids and diet are started by mouth as soon as the 
patient tolerates them. The rectal tube is removed on the fifth or sixth day. 
Patients are iirstmcted from the start to hold urine as long as possible inasmuch 
as habit frequency may otherarise develop and be difficult to modify. Excretory 
urograms are obtained within 2 weeks after operation. 


RESFXTS 


During this past year irreterosignroidostomy has been performed utilizing tlris 
technique on 8 patients. Bilateral operation was done in all but 1 case. The op¬ 
posite ureter was ligated in this instance because the kidney had been blocked 
for some time and was nonfrrnctioning by e.\cretory urogram. Indications for 
opejation were interstitial cystitis in 1 case, cancer of the bladder or prostate 
rn I . Subseciuent or simrrltaneous prostatovesiculocystectomv with rerional pel¬ 
vic gland dissection was done in 6 cases. One patient died 1 week after“operation 
from pulmonary- emboli. The postoperative period and subsequent coui'se of the 
mrviving i patients have been completely free from episodes of pvelonephritis 
The most impressive, immediate result has been the free drainage of urine from 
the cctum from the time of operation and the absence of s%mptoms relative 
o Uic upper urinary tract. No eridence of leakage at the site of anastomosis 
la.. teen noted and the lack of febrile reaction has been striking. One patient 



Fig. 4. Cross and longitudinal sections through bowel at site of uretero-enterostomj 
indicate author’s concept of anatomical relationship after uretero-enterostom}’ has be 
properl3' performed. 

culty, and practical] 3 ^ a water-tight anastomosis is produced. No further foation 
of the ureter is done, but the muscular flaps of bowel wall are then sutured loosel} 
over the ureter using two or three fine silk sutures. Retroperitonealization of th^ 
anastomosis and fixation of the bowel are accomplished b 3 ’’ suturing the superior 













Fig. 7. Case 3 Man aged 61 \\ith locally extensive carcinoma of prostate (triangular 
ligament involved). No apparent response to estrogen therapy. Bilateral uretero-enteros- 
tomy and radical prostatooystectomy with excision of triangular ligament. A, preopera¬ 
tive; B, postoperative urogram. 






r 3 Man aged 61 with locally 

ive'; B, postoperative ur ogram. ^ 



w 


I'll, S Case 1 Woman aged 65 witli 10 year history of intractable urinary complaints 
lue to interstitial cystitis. Bilateral urctcro-entcrostomy with complete relief. A, preop- 
iralivc; II, iiostoper'ative urogram. This was the poorest result. 
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Fig. 9. Case 5. Woman aged 58 j'ears with e\tensive infiltrating carcinoma of bl^tlc 
A, filling defect in bladder and also changes in kidne 3 ’S with loss of cortex suggestive 
chronic pj’elonephritis. Small calculus in lower calj'x of left kidne 5 " observed in dye. - 
lateral uietero-enteiostomj'' and radical cj'stectomj'. B (film transposed) shoi^s postop 
tive urogram Stone in lower calj'x of left kidnej' subsequently passed 





r j 
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Fig 10 Case 6 Man aged 55 years with locally extensive prostatic carcinoma 

volvement of triangular ligament. Bilateral uretero-enterostomy and 
with excision of triangular ligament A, preoperative; B, postoperative u g 

passed a small stone from the left kidney during the 

no case has there been a significant elevation of nonprotein nitrogen l i 

sis has been noted in most of the cases. Excretory uiograms 

the postoperative period hav^e shown either no hydronephrosis and ly >o 


i>i;i!Fou\iANrr. oy rtum.i'.M-r.NTKi'.o-ToMA 


.. .U^Ut hvclronophroM- :m,l hy.ko.urctvr. »» \ 

..verc dUaitUion .f ronai polvo.- and ^va^ no,,-! on ’ 

;..<o no n-orc not .atidiod nith tho oo.nh.ot of tbo op.rattott. Ih- pnixn n 
quite obco and difiionhy na- etu-<mutoml iti >r-ottrin.z pr.qy.f al.ennnu.t a , 
podlioninn of the ^tmor^. In ^pUc ..f the Uydrottopbro-,- ' 

patk-ut i. douvz von- avoU tUu^ fur. ba- had t>o fohnfo opt-o-ie.. .and 1hoot, 
oomplctely rohevc<l of lu'V ^yn^ptow‘- duo to .nion.t.t!al 

this prwtafurc have hooti the lio.'i ofuahtod hy the author. Vmuro.-.;. >. ...... 



Fic. 11, Case ft. Man SS yeat^ witli locally c.^tensive proslatic carcinoma which 
failed to TT-spond to fj months’ estrogen treatment. Bilateral urctcro-enterostomy and rad¬ 
ical prostatocysteclonjy done. .1, preoperativc; B, postoperative pyclogram. 


10, and II .-lifjw the pre- and postoperative urogram.? obtained on the 7 surviv- 
ina patients. Follotv-up i.« limited to l<&< than a year, ljut late foliotv-up studies 
tvill be reported sub.=equently. lYhether the method it.^elf is Te.spon,sil)le for the 
results or whether my own greater experience irith the general problem of urotero- 
enterostomy is the answer, it i.s impossible to know. 


coxcursioK 

Several pomts in technique are discussed which seem to show that the direct 
auastomosi.-' technique, practiced by X^bit and Cordonnier, k likelv to elim¬ 
inate some of the factors which lead to poor re^7ult.s from uretero-enterostomy. 
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Fig. 9. Case 5. Woman aged 58 years with eUensive infiltrating f toinoma of Uaddw 
A, filling defect in bladder and also changes in kidneys Bi- 

chronic pyelonephritis. Small calculus in lower j\oho\\s posfopera- 

lateral uretero-enterostomy and radical cj'stectom}'. .5 (film transpos ) 
tive urogram. Stone in lower caU'x of left kidne}' subsequently pass 




JL^ 


Fig 10. Case 6 ^lan aged 55 years wth locaUy extensiv^rosta^ 

^tTcrsionS?r?aSa^^^^^^^^ . 

passed a small stone from the left kidney during Pf 

no case has there been a significant elevation of nonpi obtained early in 

sis has been noted in most of the cases ^""""^’^^Y-nneDlirosis and hydro-ureter 
the postoperative period have shown either no hj dion p 
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ELECTROLYTE IZ^IBALAYCE FOLLORTXG BILATERAL 
LnETEROSIG:^IOIDOSTO:MY 


HERBERT S. DOROSHO’Y 


The first successful uretero-intestinal transplantation vras perfoimed in 1892 
for a ureterm-aginal fistula. Since that time many excellent reports on the sur¬ 
gical approach to this problem have appeared in the literature. Emphasis has 
been placed on the eradication of such postoperative compbcations as stenosis 
at the site of neo-anastomosis nfith resultant obstructive uropathy, ascending 
infections to the kidneys, and peritonitis. In 1917, Baird, Scott and Spencer 
anastomosed the ureteral stump to the duodenum through the opening of the 
pancreatic duct. This rvas an attempt to avoid infection caused by opening the 
bovel. The urine rvas almost completely reabsorbed; the nonprotein nitrogen 
vas markedly elevated; and death resulted in a few days. 

Bollman and ]\Iann in 1927 reported the effects of ureteral transplantation 
to various levels of the intestine on the nitrogenous constituents of the blood. 
The higher the level of the intestine used, the more rapid was the rise of the 
blood urea. YTien the uretem were transplanted into the rectum, a temporary 
elevation of the blood urea was encoimtered. At no level was an elevation of 
blood creatinine noted. This implied that the apparent changes were based more 
on selective reabsoiption by the bowel rather than secondary renal damage. 

In 1940, Jewett in a preliminary report on his two-stage operative teclmique 
indicated that significant reabsorption of the urine occuired in the rectosigmoid 
when emptrdng of the bowel was impaired or delayed. Dogs failing to void 
postoperatively promptly developed blood urea elevations. Posterior incision 
through the anal sphincter allowing move adequate bowel evacuation produced 
steady improvement. A later repori (1944) by Jewett recorded the presence of 
recurrent acidosis with transient azotemia in a patient who failed to evacuate 
his bowel promptly. 


Alterations in the plasma carbon dioxide combining power, chlorides and blood 
m-ea are known to occur in the face of renal damage. The relationship between 
these electroMe alterations and urinary diversion to the bowel in the apparent 
absence of renal impairment has formd little discussion in the literature. In 


June 1949, Ferris and Odel of the IMayo Clinic presented the first significant 
report on this srrbject. Their study was based on 141 cases of uretero-intestinal 
implantation, 83 per cent of which were per-formed for vesical carcinoma Of 
their series 79 per cent manifested some degree of hr-perchloremia (plasma 
chlonde values above 103 meq/li), and SO per cent developed plasma carbon 
dtoxrde combmrng power values below oO vohrmes per cent or 93 meq/li 
Our attention was first acutely drawn to this problem in 1945. A 6 vear old 
male chtld ^th bladder exstrophy and epispadias was admitted to the Bradv 
Lrologrcal Institute, Johns Hopkins Hospital on Mav 19, 1945 On June 93 * 
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In order to avoid the possibility of reflux of gas and feces from the bowel, 
particularly in the case of dilated ureters, it is suggested that the tunnel technique 
may be necessaiy, and in any case does no harm unless it can be shown that it 
inevitably leads to stricture of the ureter in its passage through the bowel wall, 
A method of uretero-enterostomy is presented which combines the principle 
of direct anastomosis of the ureter to mucosa of bowel together with the forma¬ 
tion of a submucosal tunnel. 

This method has been utilized in the performance of uretero-enterostomy on 
eight patients. The results have been good to excellent. 
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ELECTROLYTE IMBALANCE FOLLOWING BILATERAL 
URETEROSIGMOIDOSTOMY 

HERBERT S. DOROSHOW 


The first successful uretero-intestinal transplantation was performed in 1892 
for a ureterovaginal fistula. Since that time many excellent reports on the sur¬ 
gical approach to this problem have appeared in the literature. Emphasis has 
been placed on the eradication of such postoperative complications as stenosis 
at the site of neo-anastomosis with resultant obstructive uropathy, ascending 
infections to the kidneys, and peritonitis. In 1917, Baird, Scott and Spencer 
anastomosed the ureteral stump to the duodenum through the opening of the 
pancreatic duct. This was an attempt to avoid infection caused by opening the 
bowel. The urine was almost completely reabsorbed; the nonprotein nitrogen 
was markedly elevated; and death resulted in a few days. 

Bollman and Mann in 1927 reported the effects of ureteral transplantation 
to various levels of the intestine on the nitrogenous constituents of the blood. 
The higher the level of the intestine used, the more rapid was the rise of the 
blood urea. When the ureters were transplanted into the rectum, a temporary 
elevation of the blood urea was encountered. At no level was an elevation of 
blood creatinine noted. This implied that the apparent changes were based more 
on selectir’e reabsoi-ption bj" the bowel rather than secondaiy renal damage. 

In 1940, Jewett in a preliminaiy report on his two-stage operative technique 
indicated that significant reabsorption of the urine occurred in the rectosigmoid 
when emptying of the bowel was impaired or delayed. Dogs failing to void 
postoperatively promptly developed blood urea elevations. Posterior incision 
through the anal sphincter allowing more adequate bowel evacuation produced 
steady improvement. A later report (1944) by Jewett recorded the presence of 
recurrent acidosis with transient azotemia in a patient who failed to evacuate 
his bowel promptlJ^ 


Alterations in the plasma carbon dioxide combining power, chlorides and blood 
urea are knorni to occur in the face of renal damage. The relationship between 
these electrolyte alterations and urinary diversion to the bowel in the apparent 
absence of renal impairment has found little discussion in the literature. In 
June 1949, Ferris and Odel of the Mayo Clinic presented the first significant 
report on this subject. Their study was based on 141 cases of uretero-intestinal 
implantation, 83 per cent of which were performed for r-esical carcinoma Of 
their series 79 per cent manifested some degree of hyperchloremia (plasma 
chloride values above 103 meq/li), and 80 per cent developed plasma carbon 
dioxide combining power values below 50 volumes per cent or 23 meq/li 
Our attentmn was first acutely drawn to this problem in 1945. A 6 vear old 
male child with bladder exstrophy and epispadias was admitted to the Brady 
Lioogical Institute, Johns Hopkins Hospital on May 19, 1945. On June 23, 
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1945 a light ureterosigmoidostomy Avas perfoimed. On July 11, 1945, the left 
uietei A\as transplanted, and thereafter he developed anorexia and increasing 
lestlessness. The second postoperatiA^e course AA'as stonnier. Since he had been 
an uncooperative, irascible patient preoperatively, it Avas difficult to ascertain 
A\hat degiee of this restlessness Avas based on his uncooperatiA'e attitude. Blood 
uiea deteiminations throughout Avere Aiithin nonnal limits. A chloride determi¬ 
nation on July 16, 1945 AA'as reported as 89 raeq/li. On .Jul}' 17, 1945, he received 
300 cc of g molar lactate solution, 500 cc blood and 250 cc of saline intraA'enouslj'. 
There AA'as a temporaiy response, but a AA'eek later the child became increasingly 
fretful, irritable and deA'eloped nausea and A'omiting. Unfortunately plasma 
chloride and CO) combining poAA'er A'alues AA'ere not determined during this 


T.able 1 


27865 B 
fFt 

CA BLADDER 

Si’ilPTOifS 

Br\ 

.Vp\ 

file. 

COj c-p 
(meq/li) 

1 Cl 

'(meq/li) 

1 

OOGILUi 

June 1944 

( 

1 

i 

Weakness 

Anore.xia 

Confusion 

Generalized ache 1 

; 3S 

i 

(' 

j 14.1 1 

1 

' 117 1 

1 

Xonnal 

Oct. 1944 ' 

( 

! 

Listless ' 

Generalized ache ' 

0.28 ' 
1 

48 

1 

j 13.6 i 

1 1 

1 

117 

1 


Dec. 1944 ! 

1 

1 

Semi-comatose 1 

Kussmaul breathing 

j 

42 1 

1 

1 

7.8 j 

1 

125 

t 

Xornial 

July 1945 j 

Semicomatose j 

Xausea, A'omiting , 

0.32 1 

1 

1 

14 1 1 

1 

105 ' 

1 

Xornial 

! 

Kussmaul breathing | 



( 

1 


i' 

After treatment ' 

0.28 ' 

1 

27.6 

100 



Bilateral ureterosigmoidostomy, first stage, JcAA'ett, August 1940. 

Bilateral ureterosigmoidostomy, second stage, Jewett, and total cystectomj , -tpn 


period. On the moming of August 2, 1945 a blood urea and CO 2 combining potter 
Avere draAtm. At 9:45 a.m., the child developed a sudden convulsion and sloppy 
breathing. An autopsy reA'ealed no dilatation of the left ureter and pe' i-i 
moderate dilatation of the right ureter, and a normal right peh is. Later tn 
day the laboratory^ reported a normal blood urea and a CO 2 combining po' e 
of 7.3 meq/li. It AA'as apparent that the child had suffered an electioly te e ec 
post operatively and eventually succumbed to an advanced acidosis. 

A second case, seen at the same time, AA'as preA’iously reported '. 

JeAvett (table 1). This AA'as a 50 year old man Avho had had a rivo-stage 
uretero-sigmoidostomyr and total cy'stectomy for bladder carcinoma in 
He retui-ned 3 y'ears later, in .June 1944, complaining of AA'eakness, 
mental confusion and generalized ache. His blood chemistries AA-ere repor ® 
nonprotein nitrogen .38, CO» c-p 14.1 meqffi, and Cl 117 rneq/h- 



electrolyte 
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uro'^rams showed noi-mal functioning kidneys. His histoiy revealed that he did 
nonempty his bowels regularly, and that he voided per rectum 2-3 times a day. 
He was given intravenous lactate solution and rectal tube drainage to supph 
efficient bowel evacuation .There was a prompt clinical and chemical response, and 
the patient was adtdsed to evacuate his bowels -within 4 hour inteivals. Net er- 
theless, he was readmitted twice during the last siv montlis of 1944 in a similar 
condition. I first saw him in July 1945, when he was readmitted for the fourth 
time, semicomatose -with Kussmaul breathing, and a blood picture of; blood 
m*ea nitrogen 0.32, COj c-p 14.1 mecj/li, and Cl 105 mec^/li. The same treatment 
was instituted and his blood electroMe pattern promptly resolved to; blood 
urea nitrogen 0.28, CO 2 c-p 27.6 meq/ii. Cl 100 rneq'T. He was discharged on 
oral sodiirm citrate. Eight months later he was readmitted in a similar condition, 
but thereafter he was followed periodically in the out-patient department until 
May 1947. and was apparently well controlled by oral alkali supplementation. 

Both of these examples revealed postoperative blood chemical alterations 
manifested by severe clinical i-eaction. It was therefore interesting to note that 
investigation of other postoperative, imsuspected cases revealed similar elec- 
troh-te changes of vaiaing degrees, namely; 1) blood irrea elevation, 2) a plasma 
chloride elevation, and 3) an alkali deficit manifested by a diminished plasma 
carbon dioxide combining power. 

The mechanism by which these alterations occm‘, in the apparent absence of 
renal impairment, is not entirely understood. Duiing the noimal metabolic 
processes of the body, alkaline and acid products are taken up by the blood 
stream. In certain diseases like diabetes an excessive amoimt of abnormal acid 
constituents are produced. The reaction of the blood is protected principally by 
three lines of defense, namely: 1) the buffer sj-stems, 2) excretion of excess CO 2 
by the lungs, and 3) excretion of fixed acids by the kidneys. 

The carbonic buffer system is the most efficient blood control. Therefore, for 
the sake of simplicity it wiU be used in the modified scheme of table 2 to e.vplain 
acid-base balance alterations. Since i-espiratoiy ailments are not involved in 
this study, the effects of hmg control may be set aside. 

In the development of metabolic acidosis, an increase in blood chlorides 
affords less available sodium for plasma sodium bicarbonate with a consequent 
fall in the alkali reserve. A relative deficiency of sodium exists. A loss of base or 
sodium pro-^-ides an absolute sodium deficienej'. and the same effect of a low¬ 
ered COj combining power is obsen-^ed. 


In this series, 70 per cent of those cases revealing electrol-vtic chan«-es de¬ 
veloped hxTDerchloremia. Penis and Odel advanced the In-pothesis that urinaiw 
ehlondes are reabsorbed across the rectal mucosa producing a “hx-perchloremic 
acidosis^ Tins is an excellent obseiwation, but it may not be the onlv agent 
involved. Selective reabsorption by the bowel is no doubt a priman’ factor 
since the descnbed electrohrie defect apparently does not occur in cases o^ 
bilateral cutaneous ureterostomies. ™ 

1 ™ ^ altered electroMe pattern, 55 per cent 

do doped d,arrl.eo. F.™ Odd dderibed the bo.rel «,„eoee ot events “ 
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letention with reabsorption of the urinary chlorides, followed h 3 " “Ip^perchlor- 
emic acidosis , which in turn produced a clinical S 3 '^ndrome including diarrhea. 
Part of their therap 3 ’' was rapid and immediate bowel evacuation to diminish 
the amount of chloride reabsorption. It might he logical to wonder if tlie fre- 
quenc 3 '' and diarrhea state exhibited by these patients is not comparable to 
therapeutic, rapid bowel evacuation. If so, the rapidit 3 ’’ of chloride reabsorption 
should certainl 3 '^ be diminished, and in time the condition should improve spon- 
taneousl 3 ^. The questions remain: Is the diarrhea pi'imar 3 '^ or secondary' to the 
eIectrol 3 de defect observed? Base is lost through the howel in diarrhea. Is there 
an analogous, significant base loss in these cases with bowel urinary frequenc}'? 

No doubt there are other factors involved in the selective reabsorption by 
the bowel. Increased intestinal fermentation ma 3 ’^ account for increased acidity 

Table 2 


The Carbonic butter S 3 'stem—most effective blood control 


H.HCOa 

IsaHCOa 


-^Normal blood ratio 

20 


RESPIRATORY (Changes in H-HCOs) 

1. Impairment of breathing—retention of CO 2 

—♦ f H-HCOa—Respirator 3 ' Acidosis —>• compensatory rise in base which may 
give I CO 2 c-p 

2. Increased Respiratory- Rate (Fever) —»• loss COj 

—* J, H-HCOi!—Respiratory- Alkalosis —> compensatory drop in base which may 
give I CO 2 c-p 

METABOLIC (Changes in NaHCO,) 

[x\a+] = [HCO,-] -f [C1-] 

[Na+] + [C1-] -b [HCOr] = K 

'[■ Cl~ —> I NaCl —» I XaHCOj—acidosis 
Relative deficiency base —» J, CO 2 c-p 

J, Xa'^ ^ I XaHCOs—acidosis 

Absolute deficiency- base J, C 02 c-p ______ 

of the bowel contents. The reabsorption of these products, and the reabsorptio 
of urinary- organic acid constituents may add to further the acid-base im a an 

of the body-. _ • • + «a 

An attempt has been made in this study to eliminate renal impanmen a 

causative agent. Only those cases which have shotra no postoperative ' 
tive or functional renal alterations, detennined by excretory- urograp ly an 
absence of active pyelonephritis, have been included in the study- gioup. 
group 38.5 per cent developed the electroly-te defect, which adds fuit ler ere 
to the theory- that the predominant mechanism lies within the bove . - e\ei 
less, tills selection of cases is arbitraiy, and does not complete y- 
possibility of low grade tubular damage not evidenced by urograp ly-^ 
true, such functions of the kidney as base consen-ation by- the com-eisi 
di-sodium acid phosphate to mono-sodium acid phosphate said to occiii 
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1 

rf/-'2 

■nTAT?T?HFA . 

11 

55.0^ j 

21.0 


1 

5.0'“c 

1.05 


..., 2 

lO.O^c 

3.S5 

Acidosis plus h>-perchloremia.-. 

6 

o 

30.0^ 

10.0^ 

11.So 
3.So 





Total. 

. 11 

' 55^ 

21.10 

-Azotemia. 

.. 3 

IS'T 

o.S 

-Acidosis . 

. 11 

5o<7 

21.1 

H vperchloremia. 

. S 

4orc 

15.4 


RETENTION 

Acidosis, azotemia plus hj'percUloremia. 1 o'T’ 1-9 


NORALAL bowel habits. S -lO^f i 15.4 


Table 4. Possible faelors in mechanism of eleelrohilc dcfcei 

A. BOWEL 

1. Selective reabsorption 

a. Chlorides (Ferris and Odel) 

b. Acids 

(1) "i Intestinal Fermentation ^ t Acid in bowel contents 

(2) Erinarj- Organic Acids 

c. Urea—influenced by urea splitting organisms in bowel 

2. Bowel Habits 

a. Diarrhea—loss of base through bowel, dehydration 

b. Retention —' "f Reabsorption 

Possible renal damage—ascending infection, obstruction 


B. KIDXEY (Minimal tubular damage infection, obstruction) 

a. Loss Base (Normal mechanism below upset) 

(1) NajHPOi —* NaH;POt -r Na^ (retained) 

(2) NHf 4- NaA —^ NHiA -E Na~ (retained) 

b. Carbonic Anhydrase Mechanism in tbsue capillaries upset (Harlmanl 

CO: 4- H:0 -5=^ H-HCO. 

H-.COj 4- KHb — HHb 4- KHCO: 


HCO: 


Hcor 


\ 


Na~ 


ci- 


ci- 


distal convoluted tubules, and the production of ammonia to replace the sodium 
m the unnan- salts may be altered. ^ ^ocimm 

Hartman has verballv siisrsestcd the furfhpr ^ j* 

c.,bom, »hydnu.e in ae tis™e cdpUirries W L 
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age. Carbonic anhydrase i.s an important factor in the production of H-HCO, 
trom water and carbon dio.xide. AWally HCOr produced joins the sodium in 
the extracellular fluid with a corresponding chloride shift into the intracellular 
fluid. A dimmushed intracellular production of the therefore affords less 


Table 5 
Dog 1 



^ DAYS 

I- 

^ RE5IARKS 

1 

Cmg, %) 

Cl 

(sieq/li) 

) COi 

I (VOL %) 

^■EICRT 

Pre-Op. 

1 -11 

1 

42 

110.7 


13 kg. 


‘ —7 

j 

35 

109.9 

46 


Operation 

i -5 

1 ° 

j v-s, bilateral 

39 

106 

1 

44 


Post-Op. 

I 2 

] Rt. T-tube open 

30 

1 

94.6 

i 

I 39 

13.5 kg. 


' 7 


40 

in.6 

1 34 1 



1 9 


38 

112 

1 



i 

1 

35.8 

107 

11 

12 kg. 


14 


31.4 

106 i 

' 39 



1 

T-tube clamped 

.31.6 

108 

37 

11.5 kg. 


21 1 


46 

115 

22 



2.3 1 

1 

41.5 

118 

23.5 



33 


45 

112 

30.5 

10.5 kg. 

] 

49 1 


51 

121.4 

31.2 

10 kg. 


53 1 

After treatment 

42 

114.2 

37.5 


1 

61 1 


40 

110.9 

45.6 

11 kg. 


* Autopsy—A'o evidence of obstructive uropathj'. 


Dog 3 


Pre-Op, 
Operation 
Post-Op. 


DAYS 

REMAKKS 

KP.N- (MGJI. %) 

Cl (meq/li) 

-2 


36.5 

108 

0 

1 

u-s, bilateral 

38.4 

112.3 

5 


42 

110 

10 


42 

114 

20 


41.9 

119.6 


CO.' (VOL rd 


•J8.5 

50 

42.5 
39 

33.5 


structive uropathy. 

available extracellular .sodium bicarbonate and a relatii'e rise of the exti acellular 
chlorides. 

The possible factors involved in the mechanism of the elect rol}fle de ec 
listed in table 4. ttTiile the theor 3 '^ of chloride reabsorption of Ferris and c e ’s 
logicallj^ drawn, it is possible] that more than one factor is involved m ic 

changes noted. _ , 

Five dogs were transplanted bilaterally^ according to the technique oi a\. 
Dog 3 was severelj^ injured in a fight with another dog and was sacii ecc on 
the twent 3 ^-second postoperative da 3 L At that time he had alreacfv manifes ec 
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slight elevation of blood nonpiotein nitrogen and plasma chlorides and a drop 
inAe plasma CO^ c-p- Only dog 1 was suitable for study (table o). Both uretere 
were transplanted to the bowel. A T-tube was placed in the right transplanted 
meter and the outer arm allowed to drain imtil the seventeenth postoperative 
day According to Van Slyke and Evans, the normal plasma chloride value for 
the dog IS 105 to 115 meq h W'lth this in mind, it is apparent that there was no 
appreciable change in the nonpiotein mtrogen or plasma chlorides A'et there 
was a slight tendency for the CO 2 c-p to fall. As soon as the T-tube was clamped, 
all the unne was diverted to the bowel, and there was an associated rise in non¬ 
piotein mtiogen and plasma chlorides, and a fiirthei drop in the CO^ c-p. On 
the foity-ninth postoperative day, treatment consisting of the administration of 
intiai enous saline and molar lactate solution was instituted. There w as a prompt 
response in the electrolyte pattern. 

Table 6 Uo cases iirclcrosigiiwidosloiiiy, Brady Urological Insliliilc, 

Johns Hopfiiis Hospital (63 ensK eliminated) 

1 Postoperati\e obstructiie uropatb\ 
a Roentgenograph! 

b Retention of \PN wastes 

2 Secondarv infection —‘ renal itapairment 

3 Inadequate chemical studv or follow up 

4 Immediate po'toperatne death 

S3 cases suitable for sliidij 

4317 —"formal cheniistnes 
52*^—Chemical imbalance 

SS oT—^o A ra\ c\ndence obstructne uropathr 

13 5T—Minimal to moderate \-ra\ changes (adequate drainage, no acthe infection, 
azotemia transient I 


■\Vuh outer drainage fiom the T-tube m the right ureter, the fall in the CO^ 
c-p, mth no appreciable cldonde eleiation, could have been influenced by 1) 
leabsoiption of acids fiom the unne diverted to the bowel and those produced 
by any increased mtestmal fennentation, and 'or 2) loss of base from the bow el. 
The outei am of the T-tube clamped, and all the mine diverted to the bow el, 
may haAC increased the degree of chloride leabsorption setting the mechanism 
of •■hA'perchloienuc acidosis” mto play. 

Of 115 cases of bilateral ureteiosigmoidostomy done at the Brady Urological 
Institute. .Johns Hopkins Hospital since 1941 (table 6), 52 cases'were foimd 
suitable, and fulfilled the basic criteria for this suiwev. These are refemd to as 
the study group SLXty-thiw cases were eliminated because of obtious obstme- 
tue uropathy, actne infection, inadequate chemical studv and foUow-up and 
immediate postoperative death. Of the study group S2.7 pm- cent were operated 
on for \esical caicinoma (table 7). ^ 

Of the 52 cases remaining. 4S per cent had normal chemistries. Two of there 
were treated prophylactreally with alkali. Wliether they would have dcAeloprf 
clectrohte imbalance is impossible to ascertain aeAeiopect 
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Seven cases showing minimal to moderate postoperati'\'^e urogram changes, 
but having adequate drainage and no active secondary infection, were included 
in tlie total number of study eases, but not in the calculated percentages of 
chemical change. These comprised the remaining- 13,5 per cent. The actual 
percentage of cases with electrolyte defect in this group caused renal damage 
or hy urinary diversion to the bowel alone cannot be determined. 


Table 7. Diagnoses 


DJAGXOSjS 

^0. CASES 

1 So 52 USES 

Vesical carcinoma 

43 

82 T 

Exstrophy of the bladder ’ 

6 

1 11.5 

Traumatic rupture of urethra 

i 2 1 

1 3.8S 

Incrusted panmural cystitis 

I 1 

1 1.95 

Total . ,. j 

52 1 

100.00 


Table 8 


20 CASES 

KQ X-RAV CHAKGES 


7 CASES 

SIIMIStAL TO MOBERAIE X'EAV CHAWES 
(adequate DRAIKACE, XO ACTIVE IXTECnOS') 




fiLECTRICAt CITANGES 

■ 

%/20 

Cases 

%/S2 

Cases 

Study 

Group 

If 

Total 
20 plus 
7 

1 %/27 Cases 

%/S2 Cases 
Study Group 

Transient azotemia with 
acidosis 

2 (1)» 

10 

3.85 

0 

2 

7.4 

S.S5 

Acidosis alone 

4 (2)* 

20 

7.7 : 

1 

5 

18.5 

9.0 

Acidosis plus hj'perchlo- 
remia 

s i 

40 

15.4 

1 

‘ 1 i 

9 

S3.S 

17.3 

Azotemia plus acidosis ^ 
and hyperchloremia j 

1 6 

1 

30 

, 11.55 

/ 

I 

5 j 

1 

' 11 1 

1 

1 40 r 

1 

1 21.15 

T ot al 

20 1 

100 

38.50 j 

7 j 

27 j 

99.9 (100) 

51.9 (52) 

' 

Azotemia - ' 

8 ( 

40 

15 4 

5 

13 

48.1 

25 

Acidosis . 

20 

100 

38.5 

7 

2T 

100 


Hyperchloremia .... 

14 ( 

70 j 

26 95 

6 j 

20 

74.0 

iiS. 5 


* Inadequate Cl study. 

Twenty cases (38.5 per cent) with no x-ray evidence of obstructive uropathy 
revealed electrotyte aberrations (table 8). Of these, 100 per cent dete ope W' 
to severe, recurrent acidosis; 40 per cent w^ere associated with transient 
and 70 per cent revealed hyperchloremia. The over-all percentages are e ni . 
low-er than those reported by Terris and Odel. This may, in part, be we o 
fact that an attempt w-as made in this studi"- to eliminate those cases wj i 
structii^e changes, all of which developed chemical alterations. 

The onset of the electrolytic change varied widely between 3 days an i j 
and no doubt %Yas partly influenced by the postoperative 
intravenous fluids and alkali in conjunction with sulfonamide therapy. ' 
frequent time of onset in the stud}”- group was between 14 and 30 days a 
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Clinical si<rns cvere revealed by 11 cases (21 per cent) of the study group and 
for the mosTpart B-ere nrild (7 cases). Thiee patients exlribited severe clmieal 
reaction and one case teiminated in an acidotic death. The symptoms manifested 
nme anorexia, n-eakness, lethargj-, weight loss, diarrhea, dizziness, nausea and 
vomiting, restlessness and irritabibty, Kussmaul breathing, confusion, and a 
semicomatose state. 

Tnenty-ser-en cases nitb the electiohde defect were treated mth alkali. AJJ 
responded to the treatment. The amount of effective bicarbonate or sodium 
citrate varied mth the individual response, and was controlled by the effect on 
the electrolyte pattenr. In those cases with ser'ere clinical manifestations, in¬ 
travenous molar lactate augnrented the therapy. 


Tvble Q Ousel cleclroliilic change 


A\ erase 
Longest 
Shortest 


Exhibited 

Mild 

Severe 

Death 


14-30 d.ajs (Influenced by p o fluids) 
3 years 
3 days 


ChntcaJ signs 


cy 20 ca'e* 


STTMMART 


A blood electrolyte alteration is knomr to complicate cases of urinaiy diversion 
to the rectosigmoid. An arbitrarr- attempt was made to rule out renal impair¬ 
ment as a causatir e agent, making only 52, out of 115 cases of bilateral uretero- 
sigmoidostomy investigated, available for study. Of the study group 4S per cent 
had noimal blood chemistries; the remaining cases revealed the chemical aberra- 
tior« of a transient azotemia, acidosis and hyiierchloremia. 

Of the patient study group 21 per cent developed vaining degrees of clinical 
reaction manifested by neakness, anorexia, neight loss, diarrhea, nausea, vomit¬ 
ing, irritability and confusion. One case terminated in an acidotic death. 


L'reterosigmoidostomy was done on 5 dogs (Davalos technique), and one 
shoned characteristic changes. Another began to manifest the blood chemical 
changes, but had to be sacrificed before adequate study nas complete. 

The exact mechanism of the alterations noted is not completely understood. 
It is beher ed to be due to the following factors working singly or in combination; 
p bond leabsoi-ption of the urinary products (chlorides, acids and urea) and 
intestinal ferments, 2) diarrhea producing base loss from the bowel, and 3) 
questionable low grade, renal tubular damage upsetting the base conserwation 
properties of the kidney. 


All patients treated mth oral or intravenous alkali showed an immediate 
improvement mth a return of plasma bicarbonate, chlorides and blood non- 
protein nitiogen to normal levels. 


It IS apparent that ureterosigmoidostomy, previously considered successful 
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hen seeondaiy obstructi\'e uropathy and infection were avoided, presents an 
additional chemical hazard, which cannot be underestimated and requires thor¬ 
ough postoperati\m investigation. 

I would h'ke to thank Dr. William Wallace Scott of Baltimore for making 
manj^ of these Bradj’’ Clinic cases available for stud}’', and Dr. Da^^d i\I. Davis 
of Philadelphia for making the animal experimentation possible. 

9304 S. Commercial Ave., Chicago 17, III. 


REFERENCES* 

Baird, J. S., Scott, R. L. axd Spexcer,: Studies on transplantation of the ureters to the 
intestine. Surg., Gj-nec. & Obst., 24: 482, 1917. 

Hinman, F. and Belt, E.: Experimental studj’ of ureteroduodenostom)'. J. A. M. 19: 
1917, 1922. 

Bollmax, j. L. and Maxx, F. C.: Nitrogenous constituents of blood following e.xperi- 
mental transplantation of ureters into different levels of intestine. Proc. Staff Meeting 
Alayo Clinic. June 15, 1927. 

Geer, W. A. axd Ds.agstedt, L. R. : Effects of deviation of urine to the blood stream and 
intestines of dogs. Ann. Surg., 108: 263-270, 1938. 

Jewett, H. J.: Uretero-intestinal implantation: Preliminarj’^ report. J. Urol., 44 : 223-220, 
1940. 

Jewett, H. J.: Uretero-intestinal anastomosis in two stages for cancer of the 

Modification of original technique and report of 33 cases. J. Urol., 52 : 536-562, 19-h. 

Ferris, D. 0. axd Odel, H. M.: Observations of the electrolyte pattern of the blood .atter 
bilateral ureterosigmoidostonp'. Read at meeting, Section of Urology, American aiem- 
cal Association, Atlantic City, N. J., June 8, 1949; J. .4. M. A., 142 : 634,19o0. 

D.vrrow, D. C.: Disturbances in electrol}’te metabolism in man and their managemen . 
Bull. N. Y. Acad. Med., 24:147-165,1948. ., „ „ r , 

Gamble, J. L. : Extracellular fluid; Renal defense of extracellular fluid. Bull. Johns nop 
Hosp., 61: 174, 1937. .. , 

Darrow, D. C. : Body fluid ph 3 'siology; relation of tissue composition to proDiems o 
and electrol.vte balance. New Eng. J. Med., 233:91,1945. 

Davalos, a.: New technique of simultaneous bilateral ureteromtestinal anas - > 
Report of experimental study. J. Urol.. 54: 357-367, 1945. ,, , ,, inn 

VAX Sltke, K. K. axd Evaxs, E. T.; Paradox of alkalosis caused by hypochloremia. -vn • 
Surg., 126 : 545-567, 1947. ____ _ _- 

* Arranged chronologicalfv. 


The Joxjrn'al of Urology 
Vol. 65, No. 5, May 1951 
Printed in U.S.A. 


CARCINO^'L4. OF THE BLADDER: A CORRELATION OF PATHOLOGA 
WITH TREATMENT AND PROGNOSIS 


WALTER S. KERR, JR. and FLETCHER H. COLBY 
From the Urological Service, Massachusetts General Hospital, Boston 


The indications for the various procedures used in the treatment of bladder 
tumors have never been clearly defined. Uncertaint 5 ’^ as to whether local destruc¬ 
tion, segmental resection or cystectomy should be performed suggests that past 
indications have an insecure basis. Although some tumors have been controlled 
by these methods, many have not been cured. The indications for total cj’stec- 
tomy especially need clarification. 

Invasion of the underljdng muscle, as Jewett has said,' is an important feature 
of bladder tumors. On this fact, we believe, can be based intelligent treatment 
and more accurate prognosis. Muscle invasion may provide a better basis for 
treatment than indications previouslj’^ given bj-^ ourselves and others.- 

With these problems in mind, we have reviewed 700 cases of carcinoma of the 
bladder treated at the Massachusetts General Hospital from 1934 to 1949. These 
tumors were studied to find out whj’’ some were easilj’’ cured and others were not. 
A re^^ew of their microscopic characteristics indicated that penetration into the 
bladder muscle might have more significance than the size, grade, or location of 
the tumor and whether it was papillary or nonpapillaiy. Any type of tumor can 
invade the muscle and be termed infiltrating. We have tried to determine whether 
there is a correlation between muscle invasion of a tumor and the choice of treat¬ 
ment and prognosis. 

The only tumors studied were those that provided us with sufficient material 
to give microscopic evidence that muscle invasion was or was not present. Clin¬ 
ical impressions of tumor invasion were considered inaccurate. Over-all statistics 
of cure have little value and are not included. The tumors of patients who could 
not be followed or who died in the hospital were omitted. The remaining tumors 
constitute a small group but the 3 ’- form a sound basis for studj^ since the end re¬ 
sults are known and the tissue was secured bj"^ segmental resection, total cystec¬ 
tomy or from neoplasms from which deep and adequate biopsies had been se¬ 
emed. Biopsies from the peripheiy of a tumor ma 5 ’^ be misleading particularlj^ 
regarding tumor penetration. One hundred and thirty-five tumors with ade¬ 
quate pathological sections and follow-up were suitable for study. 

From 1934 to 1949, ninetj'-eight total cj-stectomies for cancer of the bladder 
were done at the Massachusetts General Hospital. Eighteen of these patients 


^^ashlngton, D. C., ^lay 


30 ^950 meeting, American Urological Association, 

MaL^acWis"'Genl1-al HospiJaLAmerican Cancer Society to the 
depth of pen^tration'lftK^^ 55r3K2°194'6® of 


Sll 
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died in the hospital, an operative mortality of about 20 per cent. Of the remain¬ 
ing SO cases, 2 covld not be followed, 33 were too recent to be of value and in S, 
pathological material was not satisfactory. Thirty-seven cases of total cystectom.v 
are included in the studjn 

Invasion of the regional lymph nodes cancer of the bladder requires serious 
consideration. The tendency for these tumors to invade the l 3 TOphatics depends 
upon invasion of the deep la 3 '’ers of the bladder wall since there are no lymphatics 
in the mucosa. As far as we know, no tumor in this series that did not invade the 
muscle involved the regional ^unph nodes. Forty per cent of fifteen tumors that 
did invade the muscle and which were treated b 3 ’’ C 3 ’^stectom 3 ' and pelvic lymphad- 


NON- CYSTECTOMY 


CARCINOMA OF THE BLADDER 
5 YEAR SURVIVALS 

- TREATMENT- 

CYSTECTOMY 


%I00 

90 
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No. of SurrMU 

COM* 


# e CASeS WITH bone METASTASBS at 6 YEARS 

Fig. 1 


enectomy involved the regional lymph nodes. Lnless these lymph 
removed at the time of partial or total cystectomy, many of these paticms . 

given no chance of cure. , . ti,p im- 

The charts illustrated in figure 1 depict the results of treatmen a 
portance of tumor invasion of the bladder muscle. The first chart shov & 
suiadval rates of patients who left the hospital alive and 
methods other than cystectomy. Eighty-nine per cent of the b-. pa i ' jj 
tumors invaded the muscle were dead at the end of 5 years, on an e . 
months after operation. As far as we could detennine, they a le ■ ^ 

Nine or eleven per cent were alive and well.^ When the tumors d,d not 

* Seven were treated b 3 ' subtotal resection. 
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the bladder muscle, the situation 'n-as different. All 16 patients were alive and 
well 0 years after operation. 

In the second chart are shown the 5-year survival rates of patients whose 
tumors were treated by cystectomy. Only two, or 8 per cent of the 25 patients 
whose tumors invaded the muscle were alive. Both of these patients developed 
bonv metastases at 6 j'ears and 1 has died. The 23 patients who died suirired 
operation for an average of 10 months. Xineteen of them, we know, died of can¬ 
cer or the effects of operation. Two died from causes apparently unrelated to 
their tumors and the cause of death in 2 was not determined. Five-r'ear surrdvals 
of the 12 patients whose tumors did not invade the muscle and who were treated 
by cystectomy were 2, or 16 per cent. Of the 10 deaths in this group, 5 were 
from uremia, 1 from a cerebral accident, 1 from pneumonia and 3 from uncertain 
causes. 

The third chart is a combination of the two premous charts and shows the 
5-year sundval rate when aU forms of treatment were employed. TThen the tumors 
invaded the muscle only 11 patients surrived for 5 years. This is 10 per cent of 
107 patients. The end result, therefore, for these patients was essentially the same, 
whether or not cystectomy was performed. In 28 patients, the tumors did not 
invade the muscle and 18, or 64 per cent of them sur\'ived for 5 years. Cj'stec- 
tomj' for these patients, therefore, resulted in a lower 5-year survival rate than 
when cystectomy was not done. As far as we could tell, the invasive or non- 
invasive tumors treated by cystectomj' were verj' similar to those treated bj' 
other methods.* 

Our figures are based on a small group of tumors, but they are the result of a 
microscopic study of the invasive features of these tumors and as accurate a 
follow-up as possible. 

COXCLCSIOXS 

Invasion of the bladder muscle is an impoiiant feature of bladder tumors. 
When there was no erddence of muscle invasion, the 5-year survival rate was 
64 per cent and only 10 per cent when the muscle was invaded. The presence or 
absence of muscle invasion provides a guide to treatment and prognosis. Ade- 


inrsctE 


KO I'C\ASION 


Xo of patients 
Grade of tumor 
Grade 2 
Grade 3 
Size of tumor 
1-3 cm 

3 cm or over 
Mean age in years 


Cystectomv 


Xoncx-stectoinv 


25 

G- 

24 

76 


S2 

77 

19.5 

50.5 


24 

76 

60 zb 1.5 (standard 
error of the mean ' 


25.6 

74.4 

63=1.1 


Cystectomy 

Xoncystectomy 

12 

16 

c- 


S.3 

6.2 

91.7 

1 

93.S 

66.6 

7o 

1 33.4 

25 

57.3 zh 1.4 

62 ±2.5 


tumors twated’by iysre^tZV^'and t^^ore difference between 

°^^’^'='>Vumorand age of'patient. TWs ift^e aho 

were treated by cystectomy or other methods ^ invasive tumors that 
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quate biopsy must be obtained to determine whether oi' not the tumor invades 
the underl 5 dng muscle. Tumors that do not invade the muscle should be treated, 
if possible, b}'’ methods other than cystectomy. If the muscle is invaded, cystec¬ 
tomy may be considered. Tumors that invade the muscle are difficult to cure by 
anj’- present methods of treatment. 

262 Beacon St, Boston 16, Mass. 



Tee Joeen'ae or Ceologt 
Vol. 65, yo. 5, Msy 1?51 
PrirUi in UJS-i. 


DISCUSSION 

Dr. Llotd G. Lzvos (Washington, D.G.); Drs. Colby and Iveir ha^e 
empbaazed tbe importance of infiltration in relation to the prognosis of bladder 
cancer. I am sure no one ndU disagree. Dr. John T. Geraghty stressed infiltration 
in his classification of papillary tumors. The emphasis then shifted to grading 
hr Dr. Broders. I believe that Dr. Jewett's contributions have brought out a 
more important item than infiltration: i.e., the necessity for study of the deeper 
tissues secured at biopsj" or surgery. Whereas infiltration of the bladder wall 
can be regarded as a serious situation in the case of papillaiv- carcinoma, which 
does not necessarily infiltrate, this factor is always present in the case of squamous 
or undifi'erentiated or adenocarcinoma. Infiltration roay be a feature of the patho¬ 
logic tj-pe or it may be a late manifestation of change in a premously less malig¬ 
nant tumor evidenced by squamous metaplasia or stromal invasion. 

All surgerv for bladder cancer must be regarded as insufficient because we do 
not remove the cause nor the source tissue completely. One of my total cys¬ 
tectomy patients recently died from a new growth of grade 2 tumor in the 
ureter 4 inches above the site of ureterosigmoidostomy 3| years after surgery. 
There was no evidence of any lesion of either ureter preoperatively. Tumors of 
transitional epithelium may arise in or recur on tbe transitional epithelial sur¬ 
faces of the kidney pelvis, ureter, posterior urethra or in the prostatic ducts. 

Since we cannot eradicate the cause of the cancer nor ehminate the source 
tissue, treatment must be adequate to remove the local lesion and when indicated, 
the lymphatic drainage tracts. I believe that transurethral resection rather than 
fulguration of even the smallest noninfiltrating tumors shoidd be done. Then we 
can study tbe tfeues with the microscope and the base of the lesion is more 
liable to have been adequately treated. Segmental resection has its place. Ljunph 
node resection, in my opinion, should be a part of the proceedure of total cys¬ 
tectomy. 


Radiation can play a role in the treatment of bladder tumors. Certain funda¬ 
mental principles must be followed: 1) The full lethal tumor dose for a given 
tumor must be administered. The more benign tumors require higher dosage 
than the most malignant infiltrating tumors. 2) The lethal tumor dose require¬ 
ment for a tumor of a few ceUs is the same as for a bulky tumor of similar tt*pe. 
3) The method of application must be selected to administer adequate dosage 
to the tumor bearing area while providing maximum protection to the mr- 
rounding structures, rectum, vagina etc. 4) The lethal tumor dose must^ be 
delivered in optimum time. Contact radiation produces necrosis. X-rays produce 
distal changes due to the slow rate of application. Dosage, even if ^adequate 
must not be repeated after a long delay. An interval of 6 months between treat¬ 
ments will result m slough of the previouslv damaged avascular tissue^ 

I am not so much worried about local recurrence of tumor after adequate 
r&ectmn a^ I am about recurrence of new tumor growth ekewhere in the blad- 
The ® adequately radiate the entire transitional epithelial sv=tem 

The method o: rachahon oi the bladder iUustrated in the exhibit of Dr. AClton 
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quate biopsy must be obtained to determine whether or not the tumor invader 
the imderiying muscle. Tumors that do not invade the muscle should be treated, 
if possible, by methods other than cystectomy. If the muscle is invaded, cystec¬ 
tomy may be considered. Tumors that invade the muscle are difficult to cure by 
any present methods of treatment. 

£62 Beacon Si., Boston 16, Mass. 
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DISCUSSION 

Dr. Llotd G. Lewts (W'ashington, D.C.): Drs. Colby and Kerr have 
emphasized the importance of infiltration in relation to the prognosis of bladder 
cancer. I am sure no one nil! disagree. Dr. John T. Geraghty stressed mfiltration 
in his classification of papillary tumors. The emphasis then shifted to grading 
by Dr. Brodem. I beheve that Dr. Jewett’s contributions have brought out a 
more important item than infiltration; i.e., the necessity for study of the deeper 
tissues secured at biop^* or surgen". Whereas infiltration of the bladder wall 
can be regarded as a serions situation in the case of papiUart* carcinoma, uhich 
does not necessarily infiltrate, this factor is always present in the case of squamous 
or imdifferentiated or adenocarcinoma. Infiltration maj' be a feature of the patho¬ 
logic type or it may be a late manifestation of change in a previously less malig¬ 
nant tumor evidenced by squamous metaplasia or stromal invasion. 

All surgery for bladder cancer must be regarded as insufficient because we do 
not remove the cause nor the source tissue completely. One of my total cys¬ 
tectomy patients recently died from a new growth of grade 2 tumor in the 
ureter 4 inches above the site of ureterosigmoidostomy 3i years after surgery-. 
There was no evidence of any lesion of either ureter preoperatively. Tumors of 
transitional epithelium may arise in or recur on the transitional epithelial sur¬ 
face of the kidney peU-is, ureter, posterior urethra or in the prostatic ducts. 

Since we caimot eradicate the cause of the cancer nor eliminate the source 
tissue, treatment must be adequate to remove the local lesion and when indicated, 
the lymphatic drainage tracts. I believe that transurethral resection rather than 
fulguration of even the smallest noninfiltrating tumors should be done. Then we 
can study the tissues with the microscope and the base of the lesion is more 
liable to have been adequately treated. Segmental resection has its place. Ljunph 
node resection, in my opinion, should be a part of the proceedure of total tys- 
tectomy. 


Eadiation can play a role in the treatment of bladder tumors. Certain funda¬ 
mental principles must be followed: 1) The full lethal tumor dose for a given 
tumor must be administered. The more benign tumors require higher dosage 
than the most malignant infiltrating tumors. 2) The lethal rumor dose require¬ 
ment for a tumor of a few cells is the same as for a bulky tumor of similar type. 
3) The method of application must be selected to admdnister adequate dosao^e 
to the tumor bearing area while proGding ma.vimum protection to the sim- 
roimding stnrctures, rectum, vagina etc. 4) The lethal tumor dose musf be 
delivered in optimum time. Contact radiation produce necrosis. X-rays produce 
distal changes due to the slow rate of application. Dosage, even if hradequate 
must not be repeated after a long delay. An interval of 6 months between treat¬ 
ments wiU result in slough of the previously damaged avascular tissues. 

I am not so much worried about local recurrence of tumor after adeouate 
msectmn as I am about recurrence of new tumor growth ekewhere in the blad- 

f transitional epithelial svnem 

The method oi radtat.on ot the bladder illustrated in the exhibit of Dr ^Elton 
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Friedman and mj'^self allows for radiation, not onty of the site of the tumor but 
for the great part of the tumor bearing area of the bladder wall. It is recommended 
for treatment of multiple noninfiltrating tumors and for recurrent tumors. It has 
proved its value in cases of infiltrating cancer when surgeiy was refused or 
contraindicated. For idequate radiation bj’' this method, the tumor must be thin 
or the bulk of the tumor removed. Radiation from a radium source decreases by 
approximate^ the square of the distance from the source. Radium, 25 mg. 
placed accuratelj’^ at the center of a Foley balloon catheter inflated to 4 cm. 
diameter will deliver to the bladder wall in contact with the balloon at 2 cm. 
distance 100 r in 24 hours; at 3 cm., the area of muscularis and l 3 'mphatic tracts 
in the bladder wall 550 r per dajx 

I must emphasize the necessity for absolute accuracj^ in measurement of the 
distance fi’om the source of radium to all points on the surface of the balloon. 
An error of 1 to 2 mm. will result in overdosage or underdosage up to 1000 r 
in 10 daj's. The position of the radium must be checked bj" x-raj's. 

Dr. Hugh J. Jewett (Baltimore, Md.): Dr. Colb}’^ has done us a service in 
pi'esenting additional evidence to show that infiltration of the bladder wall is a 
bad sign. Furthermore, his forthright presentation of his material should dampen 
some of the ardor which exists todaj'’ in certain sections of the countrj' for rou¬ 
tine cj'^stectomies. 

Paul Aschner, nearlj^ twenty-five 3 ’’ears ago, told us, after a careful stud 3 ' o 
287 cases, that prognosis could not be determined b 3 ’’ biops 3 ’’ alone in cases o 
malignanc 3 f; that the presence or absence of infiltration was a far more leliabe 
indication of the gravity of the situation. 

The question which naturalty arises is, Are all cases of infiltration hope ess 
On the basis of 206 cases carefulty studied 63 ’’ sections accuratel 3 ' made tlnoUoi 
the site of deepest penetration 63 '^ the tumor, I believe we can sa 3 " that t le m 
cidence of extrav'esical spread is directty proportional to the depth to v hic 1 
tumor has penetrated the bladder wall. The next question then is, Hov ^ P 
does this infiltration have to be before extra vesical spread occurs? This ' ■ 
somewhat with tumors of different grades of malignanc 3 q but in the niajon 3 
cases, it would seem that the critical point is about halfwa 3 ’^ through tern 


Iciris. . . /I.I.. 

(Slide) These two bar diagrams indicate the percentage of patients wi 
filtrating carcinoma surviving 5 3 mars or longer following c 3 mtectom 3 01 -. 0 
mental resection. In the first group, in which the mfiltrabon was ess 
wa 3 ’^ through the muscularis, 11 patients out of 12 survived 5 3 ears 01 

without an 3 " evidence of recurrence. p 

The second group represents those cases in whrch the tumor ra S , 

than halfwa 3 ^ through the muscularis: Only 1 patrent out of la },|y 

years. If we lumped both of these two groups together, our figures v on 

parallel those of Dr. Colb 3 ’. Diev are 

I realize that our conclusions are only as valid as the facts on ^ 
based, and in this instance the facts are represented by a series o case 
to be of much statistical significance. I nevertheless believe tha 
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indication that superficial muscular infiltration does not necessarily mean that 
metastasis has occurred, and that deep muscular infiltration usually means that 
metastasis has occurred. We udll be obliged to await the accumulation of further 
material before we are able to state that these assumptions are scientifically 


correct. 

(Slide) In the meantime, while we are awaiting the accumulation of that 
material, it seems ad^•isable to segregate our cases clinically as accurately as we 
can, and we have found that a correlation of a properly taken biopsy with the 
bimanual pelvic examination gives us a tremendous amount of infonnation. If 
there is no palpable thickening and no mass on pelvic examination, and a properly 
taken biopsy shows submucosal or muscular infiltration, we have reason to be¬ 
lieve that the tumor is superficial and the outlook is good. If there is thickening 
of the bladder wall but no mass is palpable, and we see tumor cells in the muscle, 
we still believe that the infiltration is superficial and the outlook is good, pro¬ 
vided that the local growth can be completely destroyed. In all other cases in 
which a mass is palpable, and biopsj' shows the mass to be tumor, deep penetra¬ 
tion has occurred and the outlook is poor, even with cystectomy. 

Dr. W.^vlter M. Kearxs (Milwaukee, Wis.): Dr. Colbj’^ has presented an 
excellent review and added r-aluable infonnation, along with that of Dr. Jewett, 
to our knowledge about the prognosis of carcinoma of the bladder. I would like 
to make this one point, about the use of the indwelling catheter at the time of 
anastomosis. To perform one-stage bilateral ureteral anastomosis, using the 
trough as in the Coffey 1 operation, without leaving an indwelling catheter in 
at least one side, places the patient in a precarious situation should postoperative 
obstruction develop. 

In our last 12 cases we splinted both ureters. A 8F catheter carrying a lOF 
bulb was left in the right ureter, and passed out through a rectal tube. A 5F 
catheter is placed 15 cm. in the left ureter, the distal part curled up in the gut to 
be taken up later and passed in the fecal current. 

It has passed from every patient except one about whom we became a little 
anxious on the nineteenth day. A proctoscope was used to remo\'-e it, (Slide) 
The looped catheter had decided to rest at the rectosigmoid elbow, but was 
easily extricated. 

(Slide) Another patient on the second day, the catheter is demonstrated in 
the left renal pelvis. (Slide) On the thirteenth day it has moved to a lower level 
On the fourteenth day the catheter is seen curled up in the rectum and later on 
tins day it passed. (Slide) This 30 minute excretozy urogram obtained on the 

same patient on the sixty-seventh postoperative day reveals a good anatomical 
result. 


(Slide) The third patient is a woman who had a hysterectomy for large fi¬ 
broids, but the surgeon also encountered carcinoma. He had great difficulty 
emoMng the uterus contending with a considerable amount of hemorrhage and 
m eontrollmg it, managed to obstruct both ureters. She was anuric for 5 lavs It 
cy,ta,c«p,v „ ™ p.,s a eathat.r „o, e thaa 5 oLlte 

A M, aapWostomy carried After another 9 days the nonpr„teh( a t 
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gen level in the blood improved from 145 to 60 mg. per cent. Then bilateral 
ureteral intestinal anastomosis was performed. (Slide) On the second postopera¬ 
tive day 5 tubes shovm in this roentgenogram are the Wangensteen tube in the 
stomach, the nephrostomy tube on the left, the bulbed ureteral catheter still in 
the right ureter, and the small No. 5 catheter still in the left ureter vith distal 
end curled up in the sigmoid, and lastly, the rectal tube. The bulbed catheter 
is not as usual coursing through the rectal tube in this instance, because it was 
impossible to insert the rectal tube far enough to reach the level of the anasto¬ 
mosis at the time of operation. The preidous hysterectomj'’ had caused a sharp 
angulation. (Slide) The barium enema locates this angulation, and locates both 
catheters in the sigmoid. (Slide) On the si.xth daj’’ the both catheters are still 
in the gut, and a p3’’elogram has been carried out through the nephrostomy 
tube on the left. On the seventh postoperative day^ both catheters were passed 
spontaneously^, following a cathartic. 

It is my firm belief that the insertion of a catheter on the right side is a pre¬ 
requisite to avoid postoperative obstruction when the Coffey operation, em¬ 
ploying a trough, is carried out. A smaller catheter placed in the left ureter 
gives added assurance. The catheters not only’’ prevent angulation, but maintain 
drainage when edema or marked flatulence develops. JNIoreover, the splinting 
sets up the early" fibrosis in the form of a straight channel and the late obstniction 
which often develops may" ■\'ery" well be obviated. 

Earlier, while using the two-stage Jewett technique we encountered one 
patient in whom complete obstruction of both ureters developed with anuria and 
azotemia. It w"as readily" overcome at cy"stoscopy" by" the passage of ureteral 
catheters to the kidney" pelves. This complication occurred when we observed 
ei"ery" precaution to ar'oid it, and it is apt to occur following the one-stage opera¬ 
tion. Obstruction then represents a grave complication in these exliausted 
patients with relief attainable only through nephrostomy" drainage. 

Dr. Walter S. Kerr, Jr. (Boston, Mass.): It has been noted that of 15 
patients with infiltrating tumors who have been treated by" cy"stectomy au 
pehic ly"mphadenectomy" six (40 per cent) have had microscopic evidence 
metastatic disease in regional nodes. Although none of the patients in the i 
cases of cy"stectomy" mentioned in this report had pelvic lymphadenectoin), 
further mention of this aspect of the treatment of carcinoma of the bla cr 

should be made. . ... 

Tw"o y"ears ago, the dissection of the ly"mphatic tissue of the pelvis was a rc 
to the procedure of cy"stectomy" in the hope that fewer patients would de^e op 
recurrences. Four of the patients with infiltrating tumors returned to the hospi a^ 
on the ar’erage of 5 months after cy"stectomy" and were explored. Three o ic- 
4 patients w"ere found to ha’\"e recurrent disease and are now dead. 

(Slide) The node dissection as originally performed included remo\a o 
tissue along the lower half of the common iliac vessels, external and 
iliac r"essels and in the obturator space. One patient had recurrent disease a Oa 
the left common iliac A-essels just below the aorta and around the left epigas 
vessels, another had disease in the pelvis lateral to the rectum, and t le i 
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patient had recurrent tumor invoUdng the left epigastric vessels and the peri¬ 
toneum. 

After these recurrences rvere found, the limits of the Ijunph node dissection 
were e.Ntended to include as much of the Ijunphatic bearing tissue in the pehds 
from the lower portion of the aorta to the region of the rectum below the middle 
hemorrhoidal vessels. Patients who have had the more extensive operation have 
not been followed long enough to determine its efficacy. The one patient who did 
not have recurrence is alive without emdence of disease 21 months after opera¬ 
tion. He did not have involvement of nodes. 

If these patients develop recurrences in the pehds, as I suspect thej" -n-ill, for 
one cannot do an adequate pehdc dissection without remoidng the rectum, rve 
are faced with the same problem as the surgeons attempting to cure cancer of 
the stomach. Will the rate of sur\-ivals of cancer of the stomach be increased b}’^ 
methods similar to those of Air. Allison of England, who dissects the mediasti¬ 
num, does a total gastrectomy, removes the spleen and a large part of the pan¬ 
creas in order to remove known sites of Ijanphatics draining the stomach? Will we 
be justiSed in remo\'ing the rectum in order to enable ns to remove hunphatics 
to which bladder carcinoma may spread. I don’t believe so, for it is likely that 
the mutilation of function, disability and the mortality and morbiditj’ of such 
an extensive procedure nill outweigh the occasional satisfactoiy result. 

Dr. Paul W. Aschner (Brookljm, H. Y.): As Dr. Jewett mentioned, I made 
a study of the subject with particular reference to biopsy 20 yearn ago. I wish 
again to stress that in deciding upon the form of therapy which should be used 
for a particular bladder tumor many factoi-s require consideration. One of these 
is the pathologj' of the lesion as determined by cystoscopic, roentgen and clinical 
methods nith reference to the question of infiltration, which is of great impor¬ 
tance; the second is the cj-tologj- of the tumor. 

In evaluating biopsy material, that which is obtained on a fulgurating elec¬ 
trode or a resectoscope loop is not dependable because of the dehj'drating distort- 
mg effect of the electrocoagulating current. The use of the small cold biopsy 
forceps to obtain material from several parts of the tumor including its base 
whenever possible, wU often give information as to infiltration of submucosa or 
muscularis. 


As to therapy, I believe it has been demonstrated by those with the largest 
experience in total cystectomy that when infiltration does not exist total cvrtec- 
tomy is rarely necessaiy, and per contra when deep infiltration e.xists one under¬ 
takes the radical procedure including hanph node dissection with the knowledt^e 
and the fear that it probably nill be in vain. “ 

The nature of bladder tumors is such that until we discover the agents which 
produce them from urothe^.um amnvhera from the renal cahw all the wav down 
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CUTANEOUS METASTASIS FROM CARCINO^IA OF BLADDER 


HOiMER G. HAIMER and (bj' invitation) jMYRON H. ROURSE 

The recent finding of a subcutaneous nodule lying in the abdominal wall of 
a patient with carcinoma of the bladder which microscopically proved to be a 
metastatic lesion from the bladder, prompted a survej’' of the literature for simi¬ 
lar instances. Eleven cases have so far been reported. The actual incidence is 
probabl}’' considerablj^ greater than this would lead one to believe. E^’idcnee, 
however, is lacking. Kretschmer seems to have demonstrated the first positi^e 
evidence of skin metastasis of one case in 1922. Rolnick and O’Neill in 1932 
described skin metastasis from carcinoma of the bladder in a dS-year-olcl man, 
Atlvinson in 1942 reported a case which de^'eloped a metastatic nodule on lib 
upper lip while a patient in the hospital. He also mentions 3 other cases that are 
referred to by Willis, each from a rare or anaplastic form of cancer of the bla 
der. Nine hundred two epithelial tumors of the urinaiy bladder veie legisleie 
with the American Urological Association in 1934. Two cases veie liste m 
skin metastasis. Liljencrantz, in the Cancer Handbook of the Stanford mur 
sity Press, states that of 1000 patients dead of carcinomas and autopsied at 
Stanford University Hospital, 36 primary bladder carcinomas "'ei’e • 

one was found to have sldn metastasis. Higgins and Hausfeld report 2 additiona 
cases and make a plea for report of such cases for future evaluation of tieat 
of carcinoma of the bladder. Our case represents the twelfth lepoite 


C.A.SB REPORT 

E. F. H., a white man aged 71 years, was first seen in the office ^5 

with the chief complaints of frequency and urgent, painful unna ion, 
urinations every 5 minutes day and night. His urine was gross y oo j. 
a net wmght loss of 40 pounds in 3 months. Rectal examination revealed . 
tially normal prostate with a grade I hypertrophy. Bloo relief. 

He was admitted to the hospital for further studies Pal latn , 
Cystoscopy under spinal anesthesia showed a bladdei eapaei 3 
ounces, with an extensive infiltrating carcinoma of the bfdei. ^ 

grams demonstrated a moderate left hydronephrosis 
nonfunctioning right kidney. These films did not demonst ate bor^^ n 

Biopsy of the bladder wall at the time of therapy for 

entiated infiltrating carcinoma of the bladder. Fo pveparcd 

severe I'SWyteinemia end severe „rtereslomies verc |.ce 

for urinary diversion. On Alay 10, 1949, incisions. Just lateral 

formed through bilateral McBurney type ,vas a nodule 

to the line of the left skin incision and in the -bcu aneon W. e 

reeesuring 1,5 by 1,3 by 0.7 cm. wh.ch jv.s ■2" ^ ^ ,). The poi<- 
This proved to be metastatic carcinoma from the bladd n ^ 

Read at annual meeting, .4merican Asociation of Genito-Unnar\ Surg 

Pa., May 24, 1950. 
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CUTANEOrS METASTASIS 



Fig 1. C, loH po^\er section demonstrating infiltration of tumorr tissue in subcutaneous 
la\cr nith both normal and ulcerated epithelium alone. .4, B and D. higher magnifications 
of areas of tumor cells. 
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operative course was relatively smooth and the patient demonstrated remark¬ 
able sjonptomatic relief. He improved so much that cystectomy seemed justi¬ 
fied. This was performed June 30,1949. Sections of the removed specimen showed 
invasion of the prostate and seminal vesicles. His immediate postoperative 
course was considered to be normal, but 4 weeks later he began to go domihill 
and he died September 8, 1949, five months from the date of his first ^^sit. 
Autopsy was not obtained. 


CONCLUSIONS 


A case report is presented which demonstrated a cutaneous metastasis on 
the anterior abdominal wall originating from a carcinoma of the urinary bladder. 

This metastasis could not have been precipitated by surgery as no surgery 
had been performed prior to its removal. 

It is believed that this finding is not so rare as a review of the literature in¬ 
dicates, but evidence is lacking. This represents the twelfth case reported. 

The early demise of our patient emphasizes previous observations that once 
cutaneous metastasis from carcinoma has occurred, the prognosis is hopeless 
and death may be predicted in 4 to 6 months. 


1711 N. Capitol Ave., Indianapolis, Ind. 
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SALPEsGOYAGINAL EISTDIA: B-EPORT OE CASE 
GERSHOM J. THOMPSON 
Seclion on Urology 

AXD 

VIRGIL S. COUXSELLER 
Division oj Surgeryj 3Joyo Clinic, HochesiCTf 3Jinn. 

Profuse drainage from the vagina vhich follows hj-sterectomy is usuaUy due 
to vesicovaginal or ureterovaginal fistula, occurring as a result of accidental 
injurj- to the bladder or to one or both ureters. The resulting escape of urine may 
be total in the case of vesicovaginal fistula so that no urine collects in the bladder 
and the patient is never able to urinate in a normal manner. If the injiuy is to 
onlj' one ureter the escape of urine is usuaUy constant but the patient voids mine 
at regular inten-als from the intact bladder proriding the opposite kidney is 
present. 

Pvccently we have seen a patient who presented a verj- interesting problem of 
profuse constant drainage from the vagina which did not result from injurj' of 
either the ureters or the bladder. 

CJVSE REPORT 


A white married woman, aged 53 years, admitted October 25, 1949, stated 
that she had undergone vaginal hr'sterectomr" August 17, 1949, elsewhere. The 
uterus was said to contain multiple fibroids. Three days postoperatively she 
began to dribble fluid from the vagina, presumably urine, and this continued 
in spite of niunerous catheterizations of the left ureter, wluch was thought to 
be the site of injuiy which had occurred during the operation. The surgeon 
made a diagnosis of injurj' to the left ureter because he found it difficult to intro¬ 
duce a catheter into the ureter. Pyelograms did not demonstrate a fistula. In 
spite of the use of an inlj-ing catheter in the ureter for the greater part of two 
months, the drainage continued. 


Examination showed a rather apprehensive and somewhat hvpersensitive 
indi\-idual, but no physical abnormalitj- could be demonstrated other than pro¬ 
fuse. waterj- vaginal discharge. An excretorj- urogram showed both kidnevs 
functioning normally and there was no evidence of dilatation of the calvcK 
pelves or ureters. Cystoscopic examination with the patient under anesthesia 
revealed a normal bladder; a catheter could be passed up the left ureter without 
the slightest ffifficulty. Vaginal examination with a speculum disclosed a small 
opening high in the left vault from which waterj- fluid drained. A catheter could 
be passed into this, with some difficulty, for approximately 3 cm. The catheter 
in the ureter and the one in the opening in the vaginal vault were injected ivith 
medium; they apparently demonstrated a sinus h-ing adjacent to the ureter 
but no clear-cut communication with the ureter could be reen (fi<r i 4 
tentative dia^oris of ureterovaginal fistula was made but since there Teemed 
to be some hope of spontaneous closure, surgical treatment was postpoS 

Pa?MlT 24 “* -tssociation of Genho-Urinarj- Surgeons, Hershey, 
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The patient was dismissed on October 29, 1949, with instructions to report to 
Her home physician for a number of weeks' observation. 

She returned to the clinic on December 29, 1949, stating that the dribbling 
lad continued unchanged. The normal size of the ureter as seen by excretory 
urography seemed to exclude the presence of a ureterovaginal fistula because 
in oui expeiience, inciease in the caliber of the ureter above the site of a fistula 
IS always found. Further study was made the next day. The bladder was again 
examined veiy carefully and there was no sign of a vesicovaginal fistula. A large 
catheter could be passed up the left ureter without the slightest difficulty. The 



Fig. 1. a, left retrograde pj'elogram showing normal-sized ureter. Catheter in sin ^ 
tract, also injected, shows extravasated medium adjacent to ureter but not coramunicatino 
with it. B, large catheter is in the ureter. A small catheter is coiled in left side of cul-o 
sac. Medium which has been injected outlines typical bowel pattern. 

vagina was then examined with a speculum and the minute opening in the left 
vault was still present and from it watery fluid was observed to drain. A sma 
ureteral catheter was passed into the opening and no obstniction was encoiin 
tered, so approximately 20 cm. of the catheter was passed into it. The bladder 
was then filled with water colored ivith indigo carmine; none of this appeaic 
in the vagina, nor did it drain from the catheter. A roentgenogram was t icn 
made after injecting opaque medium into the small ureteral catheter (fig. h h 
This demonstrated a collection of medium in the cul-de-sac and outlined t ic 
irregular spaces between the loops of bowel which were lying in the cul-de-sac. 
The diagnosis of left salpingovaginal fistula was made. We beliei'ed that t ic 
profuse drainage of wateiy fluid was peritoneal fluid which escaped through t ic 
patent fallopian tube. , 

Operation was performed on Januaiy 4, 1930. When the abdomen was opcncc 
the No. 4 ureteral catheter could be seen coming into the peritoneal caM 3 
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through the fimbriated end of the fallopian tube (fig. 2). This tube, ovarj^ an 
sigmoid ivere all matted together. The sigmoid rvas separated from the mass, 
and the ovarian pedicle and left tube were removed close to the vaginal wall. 
The area was peritonized. The cul-de-sac was otherwise normal. The abdomen 


was closed with chromic catgut sutures. . wi, 

The patient’s convalescence was uneventful. At the time of dismissal theie 
was a minimal amount of vaginal discharge. A letter received recently stated 
that she is stiU troubled at times with urgency of urination which on occasions 
is so marked that she wears a vaginal pad, but she also informed us that the leak¬ 
age is much less than she noted preoperatively. She has been advised to return 
for further examination but up to this time has not complied. 



Fig. 2. At time of operation, catheter was seen coining into peritoneal cavity through 
fimbriated end of fallopian tube. 


COMMENT 


Prolapse of the fallopian tube has been reported by a number of authors, 
according to AIcElin and Ferris who reported 2 cases of their own and also re¬ 
ferred to 10 others which had been reported in the literature. This condition, 
however, is unlike that encountered in our case because very profuse drainage 
peisisting otei a period of months w'as not described as occurring commonly 
with prolapse of the tube. Rather the fimbriated end of the tube was responsible 
for vaginal bleeding and bloody discharge. The unusual appearance was sug¬ 
gestive of neoplasm in some cases. 

The lack of ureterectasis which is always seen when ureteral injury has occurred 
and has resulted m fistula formation, was the diagnostic point ivhich led us to 
study this condition further and enabled us to arrive at the proper diagnosis. 


KEFEREXCE 


l.yste?ocmmwR!poTt'of?c.°esS^tt^ 
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TECHNIQUE OF RETROPUBIC PROSTATECTOMY 
EDGAR BURNS 

From the Department of Urology, Ochsner Clinic and the Division of Urology, Tulane Uni¬ 
versity of Louisiana, School of Medicine, New Orleans, La, 

The original technique of retropubic prostatectom}'’ and its various modifica¬ 
tions have all been described in the medical literature. The complications 
arising in some cases and the poor end results obtained in others are not neces- 
sarity the fault of the method, but might be attributed in some cases to its 
improper application. The retropubic operation, like any other surgical pro¬ 
cedure, must be correctly performed if a good result is to be obtained. Proper 
selection of cases, together with careful handling of the various structures 
involved in performing the operation, will largel 3 ’^ prevent manj'^ of the criticisms 
now directed toward this method of treatment of vesical neck obstruction. Alter 
adequate trial with retropubic prostatectomjq we are now using the methd for 
removal of large, benign prostatic h 3 ^pertrophies and a modification of it for 
obstruction at the vesical neck in children. Our discussion will be confined to a 
description of the technical procedures for removal of obstructions produced b) 
these two lesions. 


LARGE BENIGN PROSTATIC HYPERTROPHT 

The important structures involved in the retropubic operation for benign 
prostatic hypertrophy are the precapsular veins, true and false prostatic capsu 
the adenoma and the prostatic artei-ies. Errors in handling these stmc ur 
account largel 3 '’ for the difficulties encountered in performing the opera ion. 

As a result of a wide experience with more than a thousand cases o re 
pubic prostatectom 3 ^, Millin has made technical modifications v hie i ^ 

offer more ease of performance, fewer postoperative complications an 
end results than any other suggested changes in his technique, e e i 
for best results his present technique should be carefully studied 
followed. There are a number of important points, which might be de 

1. Elevation of the pelvis suggested by Rolnick (fig. 1, 

by bringing the neck of the bladder to a j^' ^BTa^ngCTbridth above 

space can be provided by a transverse incision (fig. 1, B) a „ 

the s 3 Tnphysis pubis with separation of the recti; this ype o i 

strong abdominal wall. . ndeauately- 

2. It is important to dispose of the precapsular vein g ^ 3 sinaller 

The size and number of these veins vary m different in ^ ones 

ones may be handled by clamp and electrocoagulation ® cut 

should be ligated. Because of their thin walls the and it 

through. To avoid this the needle should be passed beneath 

Read at annual meeting, American Associ.ation of Gemto-Urinai \ Surgeo 
Pa., May 25, 1950. 


856 



TECHNIQUE OF RETROPUBIC PROSTATECTOMY 


857 


should include some of the superficial laj^ers of the fibrous capsule, and the 
ligature should be tied over a small fat pad, as indicated in figure 1, C. 

3. A small gauze pack introduced in the lateral fossa iviU enlarge the exposure 
in most cases. If it is used it should be inserted lightly and removed before enucle¬ 
ation is begun. Placing the packs too deeply and allowing them to remain during 
enucleation maj" possibty account for obturator neuritis. 

4. Two traction sutures are inserted into the prostatic capsules, one 0.5 cm. 
and the other 1.5 cm. below the vesical neck and the ends left long. These are 
used for traction of the capsule during enucleation and for supplementary 
closure after enucleation has been completed. A transverse incision is made in 
the capsule starting on the right lobe and extending across half way between 
the two traction sutures onto the left lobe or a centimeter below the vesical 



Fig. 1. _A, position of patient for retropubic prostatectomj-. (After Rolnick.) B, trans¬ 
verse incision is made a fingerbreatb above sj-mphysis pubis. C, veins ligated over small 
fat pad to avoid ligatures cutting through thin vails. 


neck (fig. 1,0. The length of this incision will vary according to the size of the 
prostate and should be long enough to permit deliveiy of the prostate without 
laceration of the capsule. The importance of making this incision deep enough 
to go through the true and false capsules and even into the adenoma should be 
emphasized (fig. 2, A). An incision of insufficient depth may lead to an attempt 
to start the enucleation between the true and false capsules and result in trouble¬ 
some bleeding. Not infrequentb^ an arterj’' can be seen spurting from the center 
of the upper and lower flaps. This should be controlled by suture or coagulation. 
The venous oozing from the cut margins of the capsular flaps is usually unim- 
sutmS necessarj^ it may be controlled by T-clamps until the capsule is 

5. The apex of each lateral lobe is then separated from the capsule by means 
of cun^ed scissors (fig. 2, B, C) and the prostatic urethra is severed at ^ra^ 
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verstiy of Louisiandj School of Medicincj New OvleanSj La. 

The original technique of retropubic prostatectomy and its various modifica¬ 
tions have all been described in the medical literatme. The complications 
arising in some cases and the poor end results obtained in others are not neces- 
saril}’’ the fault of the method, but might be attributed in some cases to its 
improper application. The retropubic operation, like any other surgical pro¬ 
cedure, must be correctly performed if a good result is to be obtained. Proper 
selection of cases, together with careful handling of the various structures 
involved in performing the operation, will largelj"^ prevent man}’’ of the criticisms 
now directed toward this method of treatment of vesical neck obstruction. After 
adequate trial with retropubic prostatectomy, we are now using the method for 
removal of large, benign prostatic hjqjertrophies and a modification of it for 
obstruction at the vesical neck in children. Our discussion will be confined to a 
description of the technical procedures for remo’\ml of obstructions produced by 
these two lesions. 


LARGE BENIGN PKOSTATIC HYPERTROPHT 

The important structures involved in the retropubic operation for benign 
prostatic hypertrophy are the precapsular veins, true and false prostatic capsule-'; 
the adenoma and the prostatic arteries. Errors in handling these structures 
account largely for the difficulties encountered in performing the operation. 

As a result of a wide experience with more than a thousand cases of retro 
pubic prostatectomy, hlillin has made technical modifications which appear to 
offer more ease of perfoimance, fewer postoperative complications arid better 
end results than any other suggested changes in his technique. We believe t a 
for best results his present technique should be carefully studied and close} 
followed. There are a number of important points, which might be desirab e 
discuss here. 

1. Elevation of the pelids suggested by Rolnick (fig. 1, A) facilitates 
by bringing the neck of the bladder to a higher level in the pelvis. A 
space can be provided by a transverse incision (fig. I, B) a fingerbreadth “ ° ^ 
the symphysis pubis with separation of the recti; this type of incision eaics 

strong abdominal wall. , i, 

2. It is important to dispose of the precapsular veins gently but adequa J • 
The size and number of these veins vary in different individuals. The , 
ones may be handled by clamp and electrocoagulation but the arger ^ 
should be ligated. Because of their thin walls the ligatures will frequen } 
through. To avoid this the needle should be passed beneath the vein an 

Read at annual meeting, .American Association of Genito-Tjrinar\ Surgeons, H 
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sliould include some of the superficial layers of the fibrous capsule, and the 
ligature should be tied over a small fat pad, as indicated in figure 1, C. 

3, A small gauze pack introduced in the lateral fossa will enlarge the exposure 
in most cases. If it is used it should be inserted lightly and removed before enucle¬ 
ation is begun. Placing the packs too deeply and allowing them to remain during 
enucleation may possiblj’’ account for obturator neuritis. 

4. Two traction sutures are inserted into the prostatic capsules, one 0.5 cm. 
and the other 1.5 cm. below the vesical neck and the ends left long. These are 
used for traction of the capsule during enucleation and for supplementary 
closure after enucleation has been completed. A transverse incision is made in 
the capsule starting on the right lobe and extending across half way between 
the two traction sutures onto the left lobe or a centimeter below the vesical 



Fig. J. a, position of patient for retropubic prostatectomy. (After Rolnick.) B, trans¬ 
verse incision is made a fingerbreath above s 3 Tnph 3 ’sis pubis. C, veins ligated over small 
fat pad to avoid ligatures cutting through thin walls. 


neck (fig. 1, C). The length of this incision will vary according to the size of the 
prostate and should be long enough to permit deliveiy of the prostate without 
laceration of the capsule. The importance of making this incision deep enough 
to go through the true and false capsules and even into the adenoma should be 
emphasized (fig. 2, A). An incision of insufficient depth may lead to an attempt 
to start the enucleation between the true and false capsules and result in trouble¬ 
some bleeding. Kot infrequently an artei^^ can be seen spurting from the center 
of the upper and lower flaps. This should be controlled by suture or coagulation 
The venous oozing from the cut margins of the capsular flaps is usually unim’ 
portant but if necessarj^ it may be controlled by T-clamps until the capsule is 

Kiif.nTori * “ 


5. The apex of each lateranobe is then separated from the capsule by means 
of eurr-ed scssom (%. 2, B, C) and the prostaSc urethra is severed at L a^S 


(fig. 2, D). It is important to sever the urethra partially or completely during 
is^ maneu\ er m order to prevent undue traction on the membranous urethra 
during the attempt to free the apex of the adenoma. This may lead to temporao' 



Fig. 2. A, incision in capsule visualizing the adenoma. B, C, ape.x of each lobe is sepa¬ 
rated from capsule by means of curved scissors. D, prostatic urethra is severed at ape-v. 



amount of trauma. 


or even permanent incontinence. This point was not strictl}'^ observed in one o 
our cases and traction was put on the urethra in freeing the apex before the en or 
was recognized. The patient had total incontinence for a few da)"s and pai la 
incontinence for 3 weeks. 
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6. Gentleness is of utmost importance in perfonnance of the enucleation 
(fig. 3). A traumatizing procedm-e maj*^ tear the capsule, resulting in unnecessarj" 
bleeding, which may be difficult to control, and this may predispose to drainage 
of miue through the wovmd and other postoperative complications. 

7. Adequate hemostasis is as important in this as in other tjq)es of prostatic 
surgerj'. The prostatic arteries can be easily visualized and ligated with trans¬ 
fixion sutures (fig. 4, S'), enous oozing is rarely of clinical impoitance and 
usually stops when the prostatic capsule contracts. We have not found it neces- 
sarj- to use a hemostatic bag or pack hemostatic agents into the prostatic caidty 
to control bleeding. 

8. After hemostasis is complete, the prostatic caidty should be carefully 
inspected for small adenomas or tags, all of which should be removed, and the 
caidty left perfectly smooth. 

9. In the majority of cases the posterior lip of the vesical neck is elevated and 
a generous wedge should be removed from this area (fig. 4, A). Bleeding that 
results from removal of this wedge should be controlled b 5 ' sprajdng with a 
fulgurating current or bi' sutures. 



Fig. 4. A, generous wedge is removed from posterior lip of vesical neck. B, ligation of 
prostatic arteries with transfixion sutures and placing of retention catheter in bladder. 


10. The retention catheter should not be too large—in the majoriti- of cases, 
not larger than a 20 or 22F. Larger catheters are not only uncomfortable but 
may predispose to the development of strictures. The catheter is guided thi-ough 
the vesical neck to a proper position in the bladder. If a Folei" ti-pe of catheter is 
used, the bag should be sufficiently distended to prevent slipping down into the 
prostatic m-ethra, in which case drainage is inadequate and urine will leak 
through the wound. 


11. The capsule is closed by a continuous layer of Xo. 1 chromic catgut 
sutures (fig. 5). The traction sutures are then tied for furtlier support of the 
closure. We have discontinued using the boomerang needle to suture the capsule 
and now favor the small, full curved needle, which appears less traumatic The 
capsular suture should be hemostatic as well as water tight. At this point in the 
operation the space of Retzius should be perfectly dry. If any oozing exists this 
may be controlled by a light pack, which is brought out through the wound and 
removed at the end of 24 to 48 houm. The abdominal wound Is closedria'rs 
and II,a Pom-osc <lm,„ y lef, in the space et Eetens lor 4 or 5 days or untU the 
dressing has ,„a,ncd dn-. Particlar care is e.vercised thro., gl, out' the operat 1 
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to avoid trauma to the periosteum. An injured periosteum exposed to an ac¬ 
cumulation of infected urine in the space of Retzius is considered to be a chief 
predisposing factor to osteitis pubis. For this reason, we believe that the space 
of Retzius should be drained for a longer period than is practiced at the present 
time. The patient may be out of bed at the end of 24 to 48 hours and if there is 



Fig. S. Closure of capsule continuous layer of No. 1 chromic catgut sutures 



period. 

VESICAL NECK OBSTRUCTION IN CHILDREN 

AVe have utilized a modification of the retropubic operation for remoi al^o^ 
vesical neck obstruction in children. A longitudinal abdominal incision i 
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tended from the upper margin of the symphysis pubis upward for a distance of 
5 to 7.5 cm. (fig. 6). The vesical neck is exposed; an incision is made just above 
the internal sphincter and extended through the vesical neck and distally as far 



Fig. 7. A., e.xposure of entire prostatic urethra to full view, B, e.xcision of obstruction. 
C, closure of defect created bj" removal of obstruction. 



as IS necessary to expose the entire prostatic urethra to full view (fia: 7 /II Tt 
maj- be carried through the entire length of the prostatic urethra but this is 
rarelj neccssarj. Congenital bars are excised under vision (fig. 7 B) and the 
tas created is eover«i by appr^d„ati„g the cut ed^s yitUnfe! 
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lupted sutures. Prostatic valves may be destroyed by electrocoagulation. The 
loss of blood is usually minimal and bleeding points are dealt with individually. 
A catheter is inserted through the urethra and the incision in the capsule and 
bladder is closed with continuous sutures (fig. 7, C). This completes hemostasis 
and leakage of urine rarely occurs. The catheter should be left in until the 
wound appears healed, usually 7 to 10 days. In those patients whose upper 
urinary tract shows severe damage a stab wound is made high in the bladder 
and suprapubic drainage is instituted (fig. 8). This should be continued until 
the upper urinary tract has had a maximum opportunity to regain its function, 
usually 6 months or more. 

We have used this method in 9 eases rvith no deaths, no significant post¬ 
operative complications and uniformh'^ satisfactory end results. From this brief 
experience it is our belief that this method may completely^ replace transurethral 
resection for removal of vesical neck obstruction in children. Lich and Maurer 
reported uniformly'' satisfactory results in 5 cases in which this method was 
used. There are probably others which have not ymt been reported. 


SUMMARY 


We prefer Millin’s technique of retropubic prostatectomy for removal of large, 
benign prostatic hypertrophy. The details of this technique are described and 
illustrated. 

A modification of the retropubic operation, which is described in detail and 
illustrated, has been used in 9 cases of vesical neck obstruction in children nith 
no deaths, no significant postoperative complications and satisfactory en 
results. It is our opinion that this method may entirely supplant transurethra 
resection for removal of obstructions at the vesical neck in children. 
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The subject of the surgical approach to the prostate is a very trite one. Nu¬ 
merous articles and treatises have been written about it for decades, yet the 
difficulties of removal of the prostate gland remain. 

Air. Terence Alillin’s method of extravesical prostatectomy has been received 
in this countiy and abroad, with considerable enthusiasm. It is his belief that 
retropubic prostatectomy is the most universally applicable operation yet de\nsed 
to eliminate the evils of the obstructing prostate, and that it is suitable for all 
types of prostatic obstruction. 

The experiences of a relatively large number of authors indicate that Alillin’s 
retropubic operation is extremely simple, and is attended bj^ few serious compli¬ 
cations, with comparatively little mortality provided his operative procedure 
is carefully employed and good hemostasis is obtained at the time of surgery. 
The beneficial features are; 

1) The operative field is amply exposed so that all stages of the procedure are 
performed under direct vision. 

2) There is no injury to or inteilerence with any vital organ. 

3) The urinary bladder is not opened, thus reducing operative shock, avoiding 
the inconvenience of delayed healing and lessening the chance of a persistent 
fistula. Almost alwaj^s the wound heals by pilmarj’^ intention. 

4) The adenomatous prostate is completelj’' enucleated and the bladder orifice 
s wel exposed so that a subtrigonal lobe may be readi’y removed. 

5) The morta’ity rate is low. 

As a result of mj^ experiences, I have found that the retropubic operation is 
comparatively free from risks and complications encountered in the removal of 
the prostate by other approaches; however, some of the complications include 
the following: 1) primary hemorrhage, 2) secondary hemorrhage vuth peri¬ 
cystitis and suppuration, 3) postoperative urinary fistula, 4) osteitis pubis, and 
5) impotence. 

Generally speaking, I believe the transurethral approach is the method of 
cho'ce in the small prostate, the fibrous bar at the bladder neck, or for palliation 
in prostatic cancer. Perineal prostatectomy is usually preferred in cases of early 
prostatic carcinoma, prostatic calculosis and in the poor risk patient with marked 
renal insufficiency. 


I have only performed radical retropubic prostatectomy on two occas'ons and 
although I tried to follow the technique described by Alillin as closely as posrible 
I found It extremely difficult to suture the vesical neck to the urethral stump’ 
In order to draw the bladder neck to the urethra, it was necessan' for me to re v 
on tension with a Foley catheter for approximation. The postoperative course of 
one pat,o„t xvas enl.rdy ,vin,„„t the other developed svTnptom 

P.'! Muirs' •• Surjeon., Hche.v, 
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associated with osteitis pubis. This experience has deterred me, temporaril)’ at 
least, from further use of the method of radical retropubic prostatectomy. 

MiUin has devised a unique surgical procedure for the removal of the prostate 
gland, and it has proved to be a valuable addition to our armamentarium in 
the treatment of prostatism. However, I have had no occasion to change my 
conviction that the method of prostatectomy- should be adopted to meet the 
needs of the patient, not the patient forced to conform to the limited skill of the 
surgeon. 

1680 N. Vine St., Hollywood 28, Calif. 
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Tenn^see, and the Moore Clinic, Baptist Memorial Hospital, Memphis, Tenn. 


In 1945 IMillin first utilized the extravesical retropubic approach for prosta- 
tectom}’ and the same j*ear described his technique and reported his experience 
in 20 cases. Since then a sufficient number of retropubic prostatectonues have 
heen performed in this countr5’ and abroad to indicate that the procedure has 
estabhshed itself as one of merit and one which vnM undoubtedly be used ex¬ 
tensively, although hardly sufficient tune has elapsed to permit a true evaluation 
of the late results of the operation. 

The material for this discussion of results and complications comprises 116 
cases in which more than a year has elapsed since the operation. Sixty-seven of 
this group were from private practice and forty-nine, largely charity cases, were 
from the urologic sendee of the John Gaston Hospital, College of ^Medicine, 
University of Tennessee, including those operated upon b 5 ' mj’- associates and the 
resident staff. Of the entire group it has been possible to tabulate the results 
in 60 of the private cases and in 27 from the charitj' sendee, a total of 87. A 
recent svin-ey revealed that 14 patients coffid not be traced and that 15 have 
expired from various causes since they were dismissed from the hospital. 

In a^ri^dng at the merits of any surgical procedure due consideration must be 
given the immediate and remote functional results, the incidence of complica¬ 
tions, morbiditj- and the mortality rate. A critical rcAdew has been made of the 
clinical records of these patients and data pertaining to late results have been 
obtained both through personal obsen'ation and from the submission of a 
questionnaire. MTiile the latter method of obtaining information is not altogether 
satisfactorj-, it prortdes a means of securing data which othei-\rise would not 
have been available as many of these patients live at distant points and found it 
unpractical to return for examination. The questionnaire sought specific infor¬ 
mation regarding the state of the general health, gain or loss of weight, sexual 
power, urinarj' difficulty, bladder function, urinarj" control, nocturia, hematuria, 
pjnria, pyelonephritis, pain or discomfort in the region of the pehds or thighs 
and there was a request for any general remarks the patient might care to 
include. 


Inasmuch as results and compUcations may be directly related to the choice 
of cases and the considered indications for an operation, it mav be stated that 
this series is hmited to those in which the large size of the gland was such that 
rauclearion seemed preferable to removal in smaU segments transurethrally 
Hie rule has been adopted that if the necessity of remoHng 50 or more grams of 
tissue IS ant^ipated, prostatectomy by some method of enucleation is preferable 
to transurethral resection. In our e.xperience about 75 per cent of cases of beffig^ 

Pa , May meeting, .Vmcncan .tssociation of Genito-Urinary Surgeons, Hershey, 
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hyperplasia of the prostate, associated with obstructive symptoms of siicli degree 
as to warrant surgical interference, have been dealt with very satisfactorily by 
transurethral resection and about 25 per cent have been subjected to open 
operation and enucleation of the adenofibromatous mass. Thei’e has not been 
included in this series any'’ instances of known carcinoma of the prostate although 
in six of the cases which were considei'ed clinically of benign character, the 
pathologic diagnosis was adenocarcinoma. It might be stated further that early 
in our experience with retropubic prostatectomy a very favorable impression 
was gained of the operation which prompted us to adopt this procedure in 
preference to supi’apubic prostatectomj'^ and as a result very few glands have 
been enucleated suprapubically, either by the one- or two-stage methods since 
we performed the first retropubic prostatectomy three years ago. The immediate 
and late results of the operation have been observed with the keenest interest 
and it may be frankly stated at the present time that although some serious 
complications have occurred, they have been relatively infrequent. Disad¬ 
vantages are so far outweighed in the rank and file of cases by such advantages 
as the marvelouslj'^ short and smooth convalescence, excellent functional results 
and remarkably low mortality rate, that we have felt justified in continuing to 
use the procedure. 

REVIEW OP CASES 

Age. The age of the patients in this series varied from 50 to 86 years and the 
average age was 69.5 years. Eighty-three of the patients wei’e between GO and 
79 years and there were ten 80 years or more of age. Most of the infirmities 
usually seen in geriatic practice Avere encountered and the usual safeguards 
pertaining to the preliminary clinical study, preparatory treatment and post¬ 
operative care were routinely observed. 

Size of glavA. An estimate of the size of the obstructing prostate was obtaine 
through a combination of the digital examination and pneumocj'stograpby 
Cystoscopy was employed in A^ery few of the cases although it undoubte ) 
Avould haA^e pi’OAuded a more accui’ate estimate of the size of the gland. It has 
been our feeling, lioAveA'^er, that preliminary cystoscopyq in the presence o a 
large obstructing prostate, incurs a definite and unnecessary risk and shou c 
avoided AA'heneA^er reasonably possible unless some unusual and impoitan 
indication presents itself. In this group the aAmrage Aveight of the glands leraoA e 
Avas 75.6 gm. The largest gland Aveighed 250 gm. and there were 12 whic i 
30 gm. or less. No doubt, all the latter could have been dealt AviOi ''^'^^“*1 c 
factorily by transurethral resection but their size had been oAmrestimate m 
preliminary clinical investigation. . 

Technique. In all of the cases a Ioav transAmrse incision has been used w i i >' ■ 
of the sheath of the recti, separation of the muscles in the midline an 
gentle retraction. In the first 36 retropubic prostatectomies the aiger ac ^ 
comprising the plexus of Santorini AAmre grasped Avith hemostats an 
coagulated. In the remainder of the group the prostatic capsule has leen 
betAveen hemostatic sutures employing an ordinary scalpel, whereas ", 

the capsule AA-as diA'ided AA'ith the electric scalpel. These details are me 
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because the impression bas been gained that certain late complications may 
possibly be related to such seemingly minor technicalities. All in all, the technique 
of the operation as described by Milhn has been followed fairlj" closel}'^ including 
the greatest care in the preliminarj'’ toilet of the bladder, careful suturing of 
the prostatic capsule with the view of attaining a watertight closure, the scrupu¬ 
lous avoidance of trauma to the pubic bone or its periosteum, the excision of a 
V-shaped segment from the posterior margin of the vesical neck, good visualiza¬ 
tion of the prostatic cavity with extreme care regarding hemostasis, the emploj^- 
ment of the sulfonamides and antibiotics, the early removal of the postoperative 
inhnng catheter, usually by the third day, and, lastly, early ambulation. 

Immediate residts. Inasmuch as this discussion is concerned primarily with 
late re.sults and complications, onlj' brief mention will be made of the immediate 
postoperative course. As a rule, these patients are remarkably free from shock 
and are definitely more comfortable than is observed when the bladder has been 
opened suprapubically. The degree of postoperative hematuria compares fa¬ 
vorably with that seen in the usual transurethral resection when good hemostasis 
has been attained. In most cases by the third day drainage is usually clear or 
only slightly discolored and the catheter is removed, after which the patient is 
allowed to be up and about. In the immediate postoperative period there were 
9 instances of infection involving the incision, none of which was serious, and 
the remainder healed per primam. In the group of private patients, the period 
of postoperative hospitalization varied from 7 to 31 days, averaging 10.6 daj’^s. 

General health. Definite improvement in the general health was repoi’ted bj’’ 
77 patients (88.5 per cent) and no change in general health by 10 (11.5 per cent). 

Weight. Forty-nine patients (56.3 per cent) reported gain in weight and in 
one instance this amounted to 43 pounds ndtliin 17 months following operation 
on a diabetic 75 j'ears of age. Thirty-one (35.6 per cent) reported their weight 
unchanged, in 4 (4.5 per cent) there had been loss of weight and in 3 there was 
no report. 

Sexual power. Data regarding sexual power are of interest inasmuch as variable 
effects have been noted, depending upon the approach adopted in prostatectomy. 
It is generally known that sexual power is usually diminished following perineal 
prostatectomy and this has been listed by numerous writers as one of the ob¬ 
jections to the procedure. In this group sexual power was reported definitely 
improved by 11 patients (12.6 per cent), was unchanged in 61 (70.1 per cent) 
and diminished in 5 (5.7 per cent). There is reason to believe that deleterious 
effects in this regard are less following retropubic prostatectomy than in any 
other surgical approach to the prostate gland. 


Bladder .fimcdon. Bladder function was reported satisfactory by 86 natients 
(98.8 per cent) and unsatisfactory by 1 (1.2 per cent). In this case there was a 
heavily infected vesical diverticulum with nocturia of 3 to 4 times in a patient 
88 of age who survived a secondao' retropubic prostatectorav fifteen 
months. Eight-two patients (94.2 per cent) reported no urinary dfficulty 5 

of ,„o .uu ....... ,3 1 x'z: 
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there was moderate contracture of the vesical neck but no residual urine twenty 
months following operation. 

Urinary control. Urinary control was reported normal by 76 of the patients 
(87.4 per cent). Slight terminal dribbling was reported by 11 (12.6 per cent). 
There was not one instance of urinary incontinence. 

Nociuria. The degree of nocturia may be considered an index to the functional 
result in a given case. By referring to table 1 it is noted that 17 patients (19.4 
per cent) reported no nocturia and in 78 (89.6 per cent) there was nocturia of 
only none to three times. 

Other data. The urine w'as reported clear by 73 patients (84 per cent) and 
cloudy in variable degrees, usuall 3 '^ mild, in fourteen (16 per cent). Pyelonephritis 
as a late complication did not occur, although 4 patients reported fever of 
moderate degree, one from epididjunitis 18 months postoperatively. In two 
others fever was associated with osteitis pubis and in another case it w’as caused 
by a stitch abscess one year following operation. 


None... 

0 to 1.. 

1 to 2 

2 to 3 

3 to 4 

4 or more . 


Table 1. Incidence of nociuria following retropubic prostatectomy 

20 (22.7%) 

27 (31.2%) 

14 (16,7%) 

3 (3.5%) 

6 ( 6 . 8 %) 


COMPLICATIONS 

Evididymiiis. Formerly vas ligation or partial vasectomy was perfoimed 
routinely in the surgical treatment of prostatic obstruction. With the advent o 
modern chemotherapy and the antibiotics, the impression was gained that t leii 
use routinely in the preliminary and immediate postoperative periods vou 
prevent epididymitis and the practice of ligating or sectioning the vas was 
abandoned. In the group under discussion there was no interference wi 
vas in 59 cases, among wFich epididymitis occurred in 6. None of these progre-s^ 
to suppuration, however, nor did any require epididymotomj". 
subjected to ligation or vasectomy there were 2 instances of acute 
At present, reliance again is placed upon chemotherapy and the anti lo i • 

the prevention of epididymitis. _ ^ .g ^j. 

Hemorrhage. Late secondary vesical hemorrhage occurred m t cases i ^ 
cent), in 3 of which it would be considered severe, requiring one or 
transfusions. In three there ivas gross hematuria of lesser degree, m 
seventh postoperative day and in two others on the fourteent i an J 
postoperative days, respectively, but of a degree easily controlled ly 
of a Foley catheter and clearing the bladder of clots. i,- „ nf a large 

Persistent or recurrent urinarij difficulty. Following the enuclea lo 
benign prostate by any standard technique, the persistence or re m 
difficulty is alwmys a matter of concern. It may be due to 
tracture of the vesical neck, a stricture of the urethral mea , 
remnants in the prostatic fossa, or to recurring obstruction ir 
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Earlj' recurrent obstruction occurred 5 times in ^lillin’s first 75 cases (6.6 per 
cent). Since be adopted almost routinely the e.Ycision of a Medge from the pos¬ 
terior margin of the vesical neck, the complication occurred in onlj’^ 3 cases out 
of 675 (.44 per cent). Wilhelm and Freed reported stricture of the neck of the 
bladder in 9 cases out of 33 retropubic prostatectomies. In this series of 116 
there vere 3 instances (2.5 per cent) of vesical neck contracture. Tvo of these 
occurred in spite of the fact that a v-shaped segment had been excised from the 
posterior margin of the vesical neck. In one this had not been done. Recurrent 
urinarj”^ difficulty reported by tvro other patients was found to be due to a 
stricture of the urethral meatus vhich vas reheved by meatotomy 1 month 
and 5 months, respectively, follovring operation. It is of interest to note that a 
resectoseope, an instrument so often blamed for meatal stricture, had not been 
used in either of these patients. One of them, houever, had rvorn a 24F Foley 
catheter for a period of 5 days. Five months later the meatus would admit only 
a filiform bougie. Another patient experienced a return of luinarj'^ difficulty 13 
months following operation when an examination revealed defimte erddence of 
carcinoma of the prostate with metastases. In another case in which a greatly 
overdistended bladder had been drained of 4 liters of m-ine at the original cathe¬ 
terization, urinarj^ difficulty persisted in spite of a primaiy retropubic prosta- 
tectomj'. Eight days following operation there was 660 cc of residual urine due 
to vesical atonj', for which a transurethral resection of the vesical neck was 
performed with the hope that it would enable him to empty the bladder more 
completely. At the time of his dismissal 28 daj'S following operation, there was 
still 330 cc of residual urine. This patient reported, however, 1 3 'ear later that 
bladder function was satisfactorj', there was no urinarj' difficulty and he was 
highly pleased with the fimctional result. True A-esical neck contracture ba ffing 
occurred in onlj' 3 instances of 116, compares favorabty with the incidence of 


this complication following anj' other type of prostatectomJ^ Shivers and Groom, 
in a reriew of a large gi-oup of collected cases in which suprapubic prostatectomy 
was performed, reported urethral strictiure occurred in 4.6 per cent. The com¬ 


plication is most common following transurethral resection as reported bv these 
authors, haring occurred 453 times in 8,508 collected cases (5.3 per cent). 

Urinary fistula. There was not a single instance of persistent urinarj" fistula in 
this series. Faiman and Lemon reported its occurrence in 4 instances of their 
collected series of 1,149 cases. Alillin states definitely that suprapubic urinary 
leakage usually means faulty capsular suturing. It occurred in 9 per cent of his 
first 400 cases. In his last 200 retropubic prostatectomies for benign hjTJerplasia 
there were 9 instances of postoperative urinan- leakage (4.5 per cent)- there 
were no cases of persistent urinary fistula. A special effort has been made in this 
senes to effect a watertight closure by emploj-ing a double row of chromic catmit 
Ao. 1 sutures, the inner one of which is interlocked. We have considered” it 
e.xtremely important to prevent urinai^' leakage into the retropubic space 
pnmanlj m order to avoid imnarj- extravasation and the usual attendant 
infection, and, secondanly, with the riew of preventing a persistent urinm^ 

fistula. In this so far our efforts have been successful ^ 

Ostatis pubis. This distressing late complication is by far the most important 
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one because of the prolonged period of disabilit}’’ engendered b}^ it. In a review 
of the literature pertaining to osteitis pubis, one is impressed with its increasing 
incidence in recent jmar^. before the introduction of retropubic prostatectomj-. 
Undoubtedl 3 ^, the complication has been referred to under several different 
terms among which might be mentioned periostitis pubis (tVilhelm and Freed), 
osteochondritis (Barnes; Pierson), osteoporosis of the pelvic bones (Bruskewitz 
and Ewell), chondritis of the sj’’mph 3 'sis (Lich, Grant and IMaurer), and obtiuator 
neuritis. Beer in 1924 is credited with the first report of the disease and Rosenberg 
and ^ est in 1948 found 48 reported cases in the literatm'e, 45 in men and 3 in 
women. There were 42 instances following suprapubic prostatectomy and one 
each following perineal prostatectomy, S 3 Tnph 3 ^siotom 3 ^ and delir'er 3 ' with vaginal 
fistula, infected herniorrhaph 3 ’’ and c 3 ’^stostom 3 ’^, occupational trauma to the 
lower abdomen and acute p3'’elonephritis. McGinn in 1949 reported a fourth 
case in a woman following ureterolithotom 3 ’'. 

The exact etiology and pathogenesis of osteitis pubis have remained somewliat 
obscure. IN'Iost authors sti’ess the importance of avoiding traumatizing the 
periosteum of the pubic bone such as might be incurred b 3 ’’ the prick of a needle, 
injury from retractor's, excessive heat fr-om electrosui'ger 3 '', or too vigorous 
retraction of the recti muscles. i\'Iillin in 1949 reported having experienced tlie 
complication 6 times in 757 retr'opubic prostatectomies; in 3 of these it was of a 
sevmre degree. His impression of the possible relationship of the etiologiGo the use 
of the sulfonamides and antibiotics is of interest in that these agents may induce 


“prompt healing of the superficial wound with locking up of Pseudomonas 
P 3 ’' 0 C 3 ranea and other resistant or'ganisms. Accordingli', we have now abandoned 
the routine use of penicillin and emploi’’ it onl 3 " when it appears to be definite]} 
indicated.” Beach performed a biops 3 ’' in 2 cases which revealed changes in the 
bone indicative of panosteitis. He expressed the belief that it is caused h} 
traimra, septic spill and inadequate drainage with the accumulation of urine or 
septic material behind the pubis, overspreading the nutrient foramina. Bius 'c 
witz and Ewell I'eported three cases and were inclined to agree with iHieeci 


that the condition is an acute atroph 3 ’^ of bone of the Sudeck t 3 'pe. 

From a bacteriologic standpoint several organisms ha^'e been suspecte m 
osteitis pubis. Abrams, et ah, in 1949 reported 5 cases in all of vhich ^ 
of the urine revealed Pseudomonas aeruginosa. Muschat obtained a po-i 
culture of B. proteus in 1 case and Kleinberg recovered B. coli. In oui -cue 
aspiration of material from the region of the iiu'olved pubic bone in 
cases was submitted for culture, all of which remained steiile. Lnfoitiin. 
there has been little opportunit 3 ^ to stud 3 " these cases thoroughl}' fi om a JW 
logic standpoint as, in most cases, the disease runs its course and is legau e 


man 3 ' as selfdimited and is seldom fatal. . ,, 

In the series under discussion, of the 116 retropubic prostatectomies, ^ 
were thirteen instances (11.2 per cent) of osteitis pubis, 6 of vlnc i 
regarded as severe, 2 of moderate degree and 5 were mild. The onset o 
vai'ied from 2 weeks to 5 months postoperativeh', averaging 2 mont is. i ^ 

pain and tenderness appear in the region of the S 3 Tnph 3 'sis, soon o ove 
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severe discomfort accompanied by muscular cramps effecting the adductor 
magniis gi'oup of muscles in the inner aspect of the thighs. Paroxj'smal pain in 
these regions is precipitated by any effort to move the pelvis or lover extremities 
and the patient becomes completely disabled, lying quieth' as possible in bed in 
utter fear of anj" movement involving the lower torso or thighs. As a rule there 
is no external evidence of an inflammatory process and the early roentgen ex¬ 
amination of the region is essentiallj^ negative. In 9 of the cases in this series the 
incision had healed per primam and in 4, there was a minimal degiee of infection 
in the immediate postoperative period. Later on definite changes occur in the 
roentgen findings including areas of rarefaction of the pubic bones, increased 
densitj"^ of the medial margins of the pubic rami and a widening of the sjunphysis 
pubis. 

Our experience with this complication has been rather remarkable in that 
13 cases were encountered among the fii’st 80 cases (16.3 per cent) of retropubic 
prostatectomies performed. During the past 21 months the operation has been 
perfoimed in 79 cases without the occurrence of a single instance of osteitis 
pubis. These cases have been criticall 5 ’^ rerdewed in an effort to discover the 
responsible factors. It was realized that the incidence of this comphcation was 
entirely too high which prompted the following alterations in technique: IMore 
gentle retraction of the recti muscles was adopted; the prostatic capsule was 
incised between hemostatic sutures where formeily the veins comprising the 
plexus of Santorini were seized with hemostats and electrocoagulated; the use 
of the electric scalpel for incising the prostatic capsule was abandoned in favor 
of a sharp knife; an aqueous solution of sulfam 3 ’lon containing 5,000 units of 
streptomycin per 100 cc for prophjdactic reasons was used locallj' in the prostatic 
caiTty and the entire incision; an all out effort was made to effect a watertiglit 
closure of the prostatic capsule as previously' mentioned, employing two rows of 
sutures instead of one. Every conceivable effort has always been made to avoid 
traumatizing the pubic bone or its periosteum. The relative importance of any 
one of the possible factors mentioned cannot be definitely' stated. The disap¬ 
pearance of the complication, however, has been a most gratifying e.xperience 
and a source of encouragement to continue employing retropubic prostatectomy 
in selected eases. 


Treatment has included the wide.spread use of chemotherapy and the anti¬ 
biotics \Yith rather indifferent results. Rosenberg and Test advise immobilization 
of the involved parts, heat and diatheimy for symptomatic relief, drugs such as 
prostigmine and atropine for relief of muscle spasm, incision and drainage if a 
pelvic abscess develops and adequate sedation. Vitamin B-1 in massive'^doses 
has also been suggested, especially in those cases in wliich a po<=sible obturator 
neuritis is in ei-idence. Goldstein and Rubin in 1947 advocated the use of deep 
roentgen therapy and, in our experience, this lias proved to be the mo=t worth 
while single therapeutic agent, especially if the complication is reco<mized earlv 
and roentgen therapy is initiated promptly. In one of our cases with fullv de- 
I eloped symptoms, there was veiy prompt improvement after 300 roentgen 
units of therapy and ho was able to walk out of the hospital unassisted afterlS 
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days. In several other cases of a more advanced form, there was very definite 
improvement soon after x-ray treatment was started, whereas they had proved 
refractory to the other usual measures. 

Mortality. There were two hospital deaths in the series (1.7 per eent). A 
man aged /d had undergone a considerable degree of urethral trauma from 
attempts to pass a catheter by his home physician. An emergency suprapubic 
cystostomy was necessary. His recovery was slow and he was allowed to return 
home on the eighth postoperative day and was re-admitted for a secondaiy 
retropubic prostatectomy 3 months later, having e.xperienced one massive 
hemorrhage from the bladder in the interval. A gland weighing 140 gm. was 
removed, following which there was an unusual tendency to bleed and there 
was low grade fever for a munber of days. He received a total of 5 blood trans¬ 
fusions in spite of which he underwent a slow decline. A blood culture revealed 
Streptococcus faecalis and there was clinical evidence of acute bacterial endo¬ 
carditis. He expired on the twenty-fourth postoperative day. Necropsy revealed 
acute bacterial endocarditis and fibropurulent pericarditis. The other death 
occurred in the case of a man aged 68 on whom a primary retropubic prosta¬ 
tectomy had been performed with removal of a gland weighing 90 gm. The 
operation was m'tliout incident but on the second postoperative day he e-xpired 
sudderd}"- from coronary occlusion as proved by necropsy. The immediate low 
mortalit}'" rate has been a source of gratification and compares with an over-all 
mortality rate of 4.1 per cent as reported bj'' Farman and Lemon in their review 
of 1,149 collected cases. The mortality rate in 757 cases reported by Millin, 
MacAIister and Kelly was 4.6 per cent. 

Fifteen patients of this gi'oup have expired from various causes since their 
dismissal from the hospital, the survival periods varying from 2 months to 28 
months. Most of these were unrelated to prostatic obstruction such as: acute 
leukemia 24 months postoperatively, inoperable carcinoma of the stomach 
months postoperatively, and several from cardiac disease. MTien one consi ers 
that the average age of the entire group of 116 cases at the time of operation 
was 69.5 years, the loss of 15 patients from various causes 1 to 3 years fol oviUo 
the operation would hardly be considered unexpected since the average age a 
the time of death was 75.5 years. 

SUMMAEY 

The results and complications are rexiewed in a series of 116 
prostatectomies in which more than a year has elapsed since the opera 
means of personal observation and the submission of a questionnaire, ^ 
was especially made regarding general health, weight, sexual power, 
difficulty, bladder function, urinary control, nocturia, hematuria, pjmria, PI 
nephritis and osteitis pubis. . . 

Such complications as epididymitis, secondary hemonfiage, 
recurrent minar 3 ^ difficulty, urinary fistula and osteitis pubis are 
with a report of their incidence in the series. There xvere two hospi a ‘ 
indicative of a mortality rate of 1.7 per cent. Fifteen patients, u ose a\ o 
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age was 75.5 years, expired from various causes from 2 to 28 months follow'ing 
operation. 

The impression lias been gained that tlu'ough merit retropubic prostatectomy 
has earned recognition as a standard procedure for the relief of prostatic ob¬ 
struction along with the other time-honored approaches of suprapubic, trans¬ 
urethral and perineal prostatectomy. 

899 Madison Ave., Memphis, Tcnn. 
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days. In several other cases of a more advanced form, there was very definite 
improvement soon after x-ray treatment was started, whereas they had proved 
refractory to the other usual measures. 

Mortality. There were two hospital deaths in the series (1.7 per cent). A 
man aged 74 had undergone a considerable degree of urethral trauma from 
attempts to pass a catheter by his home physician. An emergency suprapubic 
cystostomy was necessary. His recovery was slow and he was allowed to return 
home on the eighth postoperative day and wms re-admitted for a secondary 
retropubic prostatectomy 3 months later, having experienced one massive 
hemorrhage from the bladder in the interval. A gland weighing 140 gm. was 
removed, following which there was an unusual tendency’’ to bleed and there 
■was low grade fever for a number of days. He reeeived a total of 5 blood trans¬ 
fusions in spite of which he underwent a slow decline. A blood culture re\ ealed 
Streptococcus faecalis and there was chm'cal evidence of acute bacterial endo¬ 
carditis. He expired on the tw’enty-fourth postoperative day. Necropsy reAca 
acute bacterial endocarditis and fibropurulent pericarditis. The othei deaf 
occurred in the case of a man aged 68 on whom a primary retropubic ® 
tectomy had been performed with removal of a gland weighing 90 gm. e 
operation was ■ndthout incident but on the second postoperative day’ he expir ^ 
suddenly from coronary occlusion as proved by necropsy’. The imme la e o\ 
mortality rate has been a source of gratification and compares with an 
mortality rate of 4.1 per cent as reported by Farman and Lemon ^ .!!!,!• 

of 1,149 collected cases. The mortality rate in 757 cases reported by i i i 


MacAlister and Kelly w’as 4.6 per cent. . . 

Fifteen patients of this group have expired from various causes sm 
dismissal from the hospital, the survival periods varying from 2 mont&s 
months. Most of these w’ere unrelated to prostatic obstruction sue 2 

leukemia 24 months postoperatively, inoperable carcinoma o ^ ^ yers 
months postoperatively, and several from cardiac disease. len on 
that the average age of the entire group of 116 cases at e following 

was 69.5 years, the loss of 15 patients from various causes 1 to 3 y ea ^ 
the operation w’ould hardly’ be considered une.xpected since i 
the time of death was 75.5 years. 


SUMMARY 

The results and complications are review’ed m ^ ^^rltion. By 

prostatectomies in w’hich more than a year has e apse inquiO' 

means of personal observation and the ^ j o^.gr, urinary 

was especially made regarding general L 

difficulty, bladder function, urinary control, nocturia, hematuiia, py 

nephritis and osteitis pubis. _ UprnmThaiie, persistent or 

Such complications as epididynutis, seconda y 
recurrent urinary difficulty, urinary fistula and oste tm pi 

inth a report of their incidence m the series whose average 

indicative of a mortality rate of 1.7 per cent. Fifteen patient , 
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C'scrarran^: in ilie ssninal -nTnci. One ■of eiur patient- deTdoped a serotal abscess 
-tvtHiPp (yn idniia tlieraBT. atJecpiate ~e tlmTi^a; fiiis recpiired incisaon and 'diaiii35''S- 
CiilOTre tf tke pus focm tiie afecess yielded stapliylec-occi. 

Tne aae Iniits in tlie seiies of parents vaiied uirom 50 i <0 S6 years Triti 60.4 
Teais as the average. 

The msaal ecmplaints treie frequency, nocttnia, dysuiia, heatancy. slntngtny 
and (drihhlinn. Of ecmrse. actiiue rel'entic'n oi utrine tras the tistial presenting 
amipt'emi- To 'Otmr stirpixs?. 10 patients of the lOo in this seiie'^ had tiann hema- 
ttiria tipen admisaon to the hospitsd and hetore instnmnentation. Of otir lOo 
cases. 21 cases had nesatire imine cnlStires on admission, 25 cases had pnre H 
©eh ishVirtions and the others had mined infections representing organisms 
cMeSly of the colon sroiip with staphylococci, stnept-ococci. etc. 

The average poistiepsratiTe slay in the hospital was 14.3 days. A great many 
of these patients, hotTever, vere discharged as early as the seventh postoperative 
day. The average amhtulatiom period was 2.9 days. 

Wicttad healmg was escdflsat in ail patients. Uiinaiy o'ontrol was good in all 
eases encept lOEe who complained of mild idTihhling of mine for as long as 6 
weels after the ■a'pEration. 

X®t ai lof the patients had postoperative resdna! turine estimated: there 
was no indication for it in most t-ases. Of these 105 patients, -53 per cent had 
dear ratine withm 3 months after eperation. The (Other 47 per cent had mild to 
severe mfection in the mine for three months tor longer. In these we cralnrred the 
3 . aero'genes most commonly. However, even in these patients with perastent 
pcistepetative infections only one had a mild residua! which has been redraced 
with treatment. AM the ethers were improved and are now withont trcnblesome 
symptoms. 

smotvET 

SetDopnhic prostatectomy is another snccessml method for the removal ef 
some prostatic distractions, medimm Oo large glaEds. 

In this approach there is direct vision ef the (capsole. which can be inspected 
re see that aB ef the prostate gland is removed and bleedina stopped. 

The vcssds cf the capsule can be perfectly controlled. 

rsnaHy the convalescence is comfortable and the stay in the hospital short 

The postiopeiativ*^ results are eveelent. 

In this series cf m5 there^was a mortality rate cf 4.7 per cent which should 
oe cunsderally improved with esioerfence 
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It was not until 1948 that we ventured to use retropubic prostatectomy 
our clinic. Since this time we have done more than 100 operations by' this route. 

The patients selected for this procedure were considered to have definite 
prostate gland enlargements to a grade 2 at least, and all but 5 were thought to 
be benign. In 2 of the 5 cases the diagnosis was prostatic carcinoma, and in 3 
clinical and x-ray evidence of prostatic calculi was present. 

The same preoperative care was used in the retropubic operations as in the 
other types of operations. 

The surgical technique which Ave followed Avas essentially the same as t la 
described by Millin and emphasized by Bacon and others: “Proper e.xposure of 
the retropubic space, gentle dissection, maintenance of a dry' field, excision o a 
section from the posterior edge of the A-^esical neck, Avhen necessary, t loroUo 
hemostasis and adequate repair of the prostate capsule.” To this may e a cc 

proper postoperatRe drainage. , 

About three-fourths of the cases in this series were private pa len 
the other fourth came from the free wards. Some Avell calculated ns -s 
taken in this series of patients as Avith patients usually operated on y 

In this series of 105 patients on Avhom retropubic 
there were 5 deaths (4.7 per cent). Three of these deaths were due to ‘0 

thrombosis and 2 to pulmonary emboli. a;etrP«.ino-coropH- 

A high incidence of osteitis pubis has been reported as a ^ 
cation of this method of operation. Therefore, Ave haAm given tl^e 
sideration to the technique of axposing the prostate glan aai 
the periosteum of the pelvic bone either by pressure of post- 

the periosteum Avith needles. In our closure we the nmvLical space 

operative drains away from the symphysis pubis, and diamthe p 

tr:trour p^tients has sp fa.- developed osteitis ptthls not h. 
neuritis been encountered. This fact Ave must ^^ttnbute o the 

bony structures. We have had no some operators, 

prevesical space and no strictures of the urethra, as reported by 
^ We have had 6 cases of mild postoperative bleeding alI_of 
responded well to the administration of whole blooc 

rhages have occurred as early as seA^eral hours to to require cys- 

atively. PostoperatiA^e hemorrhage has not been sca satisfactory. 

(Inty. Out experiences tvlth oxycel and ge '"1;:,^::“uW™ If 

In this series, 7 per cent of the patients had p P ligation. 

of them had bilateral epididyimtis. None of eontrol the infccl" 

believe notv tve have relied too heavily on chemotherapy 

Association of Genito-Lnn.an Surgeo 
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occuiT-ing in the seminal tract. One of our patients developed a scrotal abscess 
while on drug therapj', adequate we thought; this required incision and drainage. 
Culture of the pus from the abscess yielded staphylococci. 

The age limits in the series of patients varied from 50 to 86 years with 69.4 
years as the average. 

The usual complaints were frequency, nocturia, dysuria, hesitancy, strangury 
and dribbling. Of course, acute retention of urine was the usual presenting 
symptom. To our surprise, 19 patients of the 105 in this series had frank hema¬ 
turia upon admission to the hospital and before instrumentation. Of our 105 
cases, 21 cases had negative urine cultures on admission, 25 cases had pure E. 
coli infections and the others had mixed infections representing organisms 
chiefly of the colon group with staphylococci, streptococci, etc. 

The average postoperative stay in the hospital was 14.3 days. A great many 
of these patients, however, were discharged as early as the seventh postoperative 
day. The average ambulation period was 2.9 days. 

Wound healing was excellent in all patients. Urinaiy control was good in all 
cases except one who complained of mild dribbling of urine for as long as 6 
weeks after the operation. 

Eot all of the patients had postoperative residual urine estimated; there 
was no indication for it in most cases. Of these 105 patients, 53 per cent had 
clear urine within 3 months after operation. The other 47 per cent had mild to 
severe infection in the urine for three months or longer. In these we cultured the 
B. aerogenes most commonl 3 x However, even in these patients with persistent 
postoperative infections only one had a mild residual which has been reduced 
with treatment. All the others were improved and are now without troublesome 
sj’^mptoms. 

SOIMARY 

Retropubic prostatectomy is another successful method for the removal of 
some prostatic obstructions, medium to large glands. 

In this approach there is direct vision of the capsule, which can be inspected 
to see that all of the prostate gland is removed and bleeding stopped. 

The vessels of the capsule can be perfect!}" controlled. 

Usually the convalescence is comfortable and the stay in the hospital short 

The postoperative results are excellent. 

In this series of 105 there was a mortality rate of 4.7 per cent which should 
be considerahlj" improved with experience 

Medical Arts Bldg., Baltimore 1, Md. 
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THE MORTALITY OF TRANSURETHRAL PROSTATIC RESECTION 

C. D. CREEVY 

From the Urological Division of the Department of Surgery in the Medical School, 

Minneapolis, Minn. 

^ This paper has two purposes: to discuss the effect of the use of isotonic ir¬ 
rigating solutions upon the mortahty of transurethral prostatic resection, and 
to compare the risk of open Mth that of closed operations upon the prostate. 

In the former connection, two questions arise: first, does the hemolyzed blood 
formed in the bladder when plain water is the irrigating solution reach the circu¬ 
lation and, if so, does it do any harm? Anyone can easil}'^ see that the addition 
of water to blood makes a transparent solution, while the addition of an iso¬ 
tonic agent makes a translucent one, and can demonstrate Mth the microscope 
that the difference is due to the destruction of red cells in the first instance and 
to their preservation in the second. Therefore the use of a nonhemoljdic solution 
during transurethral resection requires that the objective of the telescope be 
held closer to the object than when water is used, in order to minimize the thick¬ 
ness of the translucent lajme, and has given rise to the complaint that it makes 
resection with glucose or gljmine impossible. One can reply only that "there is 
none so blind as he who will not see." 

There is incontrovertible evidence that material can pass from the bladder 
into the circulation during transurethral resection. First is the case of B. Iv., 
already reported, who was semistuporous and cyanotic immediate!}" after such 
an operation, whose plasma v'as deep red 8 hours later (no transfusion had been 
given), and who became oliguric, uremic, and jaundiced. Autopsy revealed a 
typical hemoglobinuric (lower nephron) nephrosis (fig. 1). 

Second, a review of sections of the Iddneys of 6 patients dying after trans¬ 
urethral resection at the University Hospital during the years 1941 through 19L 
disclosed pigmented casts in the tubules in 2 cases. 

Third, measurements of the free hemoglobin of the plasma before and a ter 
prostatic resection demonstrated that, when water was used for irrigation, a 
postoperative was 15 times the preoperative level; this has been verifie y 
Landsteiner and Finch, by Bunge and Barer, by Goodwin, Cason, an co , 
and by Robbins et al.; when 4 per cent glucose was used, the pre- and 
operative levels were the same. jMoreover, the blood sugar at the end o 
tion ndth water in the irrigator was the same as that beforehand; vit i 
the blood sugar increased about two and one half times (from an average ^ 
to one of 198). This has been verified by Jessop and Lane, who found 
relation between the irrigating pressure and the extent of the rise in t e 

Next, of 109 cases resected with water, three became jaundiced v hen no c^^ 
other than a hemolytic reaction could be found; no case of janudice has occ 
in more than fifteen hundred resections with isotonic solutions. 

Read at annual meeting, American Association of Genito-Urinarv' Surgeons, I 
Pa., May 25, 1950. 
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TRAKSXJRETHRAL PKOSTATIC BESECTIOX 

\'ext we have found the blood culture positive at the end of ti-ansmetoal 
res'ection in 45 per cent of 350 consecutive cases (Feeney), a figure much In^^ 
Aan tLt of Biom, and probably indicative that the resections m this sene, 
were more complete (deeper, opening more veins, and lasting longer) than those 

Wear has shown that, if the bladder is distended by diodrast at the end 
of traiiurethral prostatic resection and an x-ray is made at once to prove the 
absence of reflux up the ureters, films exposed subsequently wifi Ao^ excretion 
of this agent bv the'lddnei-s (fig. 2); i.e.. diodrast must have entered the circula¬ 
tion by way of the prostatic veins, since the nonnal vesical mucosa is impermeable 
to such substances. 



Fig. 1. Pigmented casts in patient B. K.. who died following hemoUdic reaction due to 
transurethral resection. 

It has been suggested that the entrance of inlgating fluid into the cut prostatic 
veins can be prevented by using the iitigating fluid under a low head of pres¬ 
sure. This is impossible because so low a pressure would be required that arterial 
and venous bleeding would obscure vision completely. The use of an isotonic 
irrigating solution which is a poor electroMe prevents hemolysis without com- 
phcations. Four per cent glucose (Creevy). 1.1 per cent glycine (Xesbit) and 
3 per cent mannitol (Goodwin, Cason, and Scott) are apparently equally effec¬ 
tive. 

Granted, then, that free hemoglobin may reach the kidnevs when large veins 
are opened and water containing hemolyzed blood is driven into the circulation 
the second question is, does it do any harm? 0-Shaugnes.w-, IManseU and Sloame 
injMted 50 gm. hemoglobin intravenously into a normal adult. De^ite a hemo- 
globmuna lastmg 30 hours, renal function was not demonstrablv impaired Others 
have made smular observations. Solutions of hemoglobin have been recommended 
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for flic Ircafmeiif of slioclc, and distilled ivaier is said to liai'c been gii-oii iiitia- 
ve^ousl,^ without harm.* Moreover, the level of free hemoglobin required to 
produce severe renal damage experimentally or in blackwatcr fever is far higher 
than any observed after transurethral resection, so why worrv? 

1 his leasoning lea\'cs out. of account several important factors which undouht- 
edl\ come into play during transurethral resection. First of all, it has licen shown 
exiierimentally by Mason and Mann, by Hesse and Filatov, and b}'Levy, that the 
arrival of Irec hemoglobin in the kidney causes severe renal vasoconstriction, 
hlan.v proslatics ha\’c pre-existing renal damage, (arterio- and arteriolar-sclero¬ 
sis, pyelonephritis, and hydronephrosis) often advanced, which will presumably 
intensify the cITects of this vasoconstriction. 

Furlher, Corcoran and Page have demonstrated transitory renal damage from 
the rapid loss of blood even though blood pressure is maintained above "shock” 



resection. 


levels; ^'an Slyke and others have observed impaired renal blood tlou fu’’” 
hypotension (anesthesia, shock, hemorrhage) and have shown that protracted pio 
found shock may cause irreversible renal damage; Trueta has made siniihu 
servations in severe experimental trauma and after stimulation of the cut ° 
the sciatic nerve. Franklin has pointed out that distention of the utcius, 
or bladder of experimental animals causes renal ischemia l)y shunting bloo( lO'” 
(he cortex to (he medulla. This is interesting in ^'iew of the rcjrcatcd 
of the Idadder which ordinarily accompanies transurethral resection. A o 


dent in urolocy at llie ( 



2S0 ini:. i)cr cent^ and lliorc was a rise of urea nitrogen with mild ‘ c.-ihlo impair- 

ollici' words, !in obvious hciuolylic reaction occurred and i)roducL'il n l.- 
ineut of the renal function. 
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factors are presumed to cause constriction or spasm of the renal vessels, and 
nearly all may operate to some extent during transurethral resection so that the 
effect of hemoglobinemia upon the kidney maj"^ be greatly intensified. 

Yuile, Gold, and Hinds have shown that a pre-e.xisting renal ischemia ag¬ 
gravates the effect of intravenously injected hemoglobin upon the Iddnej’s of 
experimental animals; hlaluf has confirmed this in the case both of severe de- 
hydi-ation and of profound shock; and Goodwin, Cason, and Scott have found 
that old dogs and those with artificially induced hydronephrosis may suffer more 
severe renal injury from a given amount of intravenously injected hemoglobin 
than do jmung animals with normal kidnej's. Add to these the noxious factor 
of bacteriemia, even though transitorj% and it is easy to see how even a moderate 
hemoglobinemia may be the straw that breaks the camel’s back insofar as the 
kidne 3 "s of the prostatic are concerned. 


Table 1. Transurethral resection in two series of 100 consecutive patients 



FIRST hundred 

LAST HHN'DRED 

Age 

62.7 j'rs. 

6S.3 yrs. 

Preoperative stay 

9 95 da. 

2.3 da. 

Urethrotomy 

0 

21 % 

Tissue removed 

5 gm. 

44.3 gm. 

Per cent repeated 

24 

21 

Carcinoma 

16% 

17 % 

Blood loss (smallest 0, largest 1000; over 500- 
9.) 


180 cc 

Hemostasis, early 

2% 

1% 

Hemostasis, late 

1% 

2% 

Postoperative stay 

12.1 da. 

10.3 da. 

Alortalitj', per cent . 

4 0 

0 


These theoretical considerations are all verj* well. llTiat about the practical 
proof? Table 1 gives the details of the mater’s first hundred transurethi’al resec¬ 
tions (before isotonic solutions) and of his last hundred ending Februarj^ 2, 1950. 
Xotable differences in the two series include the more advanced age, the shorter 
preoperative hospitalization, the great increase in the amount of tissue removed 
and the absence of mortalitj" in the second series. The continued high percent¬ 
age of repeat operations is due to pessimism, and to unwiUingness to discharge 
a patient with difficult micturition or residual urine. The postoperative hospital 
stay in the second series nhile shorter than in the first, is longer than that re¬ 
ported by many others chiefly because of the high proportion of two stage op¬ 
erations, and because nearly all of the patients come from out of the city 
^lore sipficant than these figures is table 2 which gives, among other' things 
the mortality of transurethral resection in a thousand consecutive cases done 
by the writer and his tn o former associates (Drs. E. A. Webb and B 4 Smith 
Jr.) since the adoption of isotonic irrigating solutions. The mortahty of 0 6 ner 
cent IS about as low as one can rightfully e.xpect in operations upon dderly 
. *ecms reasonable to suppose that the diBerence beta-een this mortalitv and 
that of the olhere sbo,™ the table is due to the use of isotonic itrigatinj 
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Table 2. Mortality of operations upon the prostate 


AUTHOR 

\EAR 

TYPE 

CASES 

MORTMin 





Ptr «n( 

Nesbit 

1946 

TUR 

2425 

1 SI 

Thompson 

1948 

TUR (punch) 

11,522 

1 20 

Creevy, Webb, Smith 

1950 

TUR 

1000 

0 60 

Total 

14,947 

1 29 

Residents, U. of Minn. 

1950 

1 TUR 

560 

2 50 

Whole Series, U. of Minn. 

1950 

TUR 

1560 

1 20 

Young 

1926 

Perineal 

1000 

3 20 

Barney 

1936 

Perineal and SP 

816 

14 20 

Hunt and Walters 

1938 

Suprapubic 

1000 

5 40 

Millin 

1949 

Retropubic 

757 

4 50 

Total 

3573 

6 60 


Table 3. Mortality of enucleation of prostate, 1945-1949 


Esersky and Greenberg 

Zimmerman 

Rees (England) 

Bees (England) 

MacDonald (Canada) 

Morville (Denmark) 

Brunner (Switzerland) 

Stock (England) 

Derycke (Belgium) 

Goldstein 

Eikner 

Treiger et al 

McCrea 

Grant, Lich et al. 

Lowslej’ et al 

Galbraith (England) 

Ward (England) 

Walters (England) 

Jacobs (Scotland) 

Bacon 

Weijlandt (Holland) 

Higbee 

Presman and Rolnick 

1945 

1946 

1947 
1947 
1947 

1947 

1947 

1947 

1947 

1947 

1948 

1948 

1948 

1948 

1948 

1948 

1948 

1948 

1948 

1949 

1«49 

1949 

1949 

SP 

SP 

SP 

P 

SP 

RP 

RP 

SP 

RP 

P 

SP 

SP 

SP 

RP 

RP 

SP 

VC 

ASP 

RP 

RP 

RP 

P 

RP 

50 

51 

242 

45 

495 

20 

51 

40 

22 

36 

89 

108 

100 

65 

20 

318 

50 

115 

205 

102 

60 

336 

40 

1 

2 

23 

4 

39 

2 

2 

1 

1 

1 

1 

9 

4 

' 0 

0 

12 

2 

9 

15 

7 

3 

0 

3 

Total 

2700 

147 

5 3% 

Operative mortalit}^ 


In any case, the table shows a mortality of 1.29 per cent in a total 
patients from three sources subjected to transurethral resection w i a 


out nonhemoljd-ic solutions. 


TBAX5TJRETHRAL PROSTATIC RESECTIOX 


SSI 


Contrast this nith the mortality for the various open operations shonm be- 
lon-: 6.6 per cent in 357.3 cases. This imidious comparison is prompted by recent 
statements here and there in the literature to the effect that the mortalitj" of 
the open operations is now no greater than that of transurethral resection, and 
citing a small series of cases in support of this contention, although every sur¬ 
geon of experience knows that the mortalitj' of a small series may, owing to the 
operations of chance, be quite different from that in a large group, in which chance 
variations are necessarily smaller. It is conceded that the series of retropubic 
prostatectomies of A fillin is the only large one reported since the advent of anti¬ 
biotics. improved methods of anesthesia (most of our cases were done with old 
fashioned spinal), and the free use of transfusion, but no other recent large series 
of open operations has been found. It has. however, been possible, by culling 
manv smaller series from the literature between 1945 and 1950 to collect 2435 
open enucleations (table 3). Xotwithstanding the fact that several of the authors 
reported small groups without deaths, the overall hospital mortaliti" was 5.3 per 
cent, and this since the advent of antibiotics, widespread use of transfusion, and 
“modern methods of anesthesia". 

The five himdred odd cases done by the residents at the T'niversity Hospitals 
since the adoption of isotonic irrigating fluid are fisted separately, not to make 
the mortality of the other series lower, but to point out that men learning trans¬ 
urethral resection with nonhemolytic solutions on patients who are, on the aver¬ 
age, very poor risks, achieve a mortaliri- lower than that ordinarily attained by 
many experts ndth the open operations. 


SEADLART ANT) COXCLESIOXS 


Free hemoglobin formed in the bladder hy contact between blood and the 
water used as irrigating fluid during transurethral prostatic resection mav be 
driven into the circulation when large prostatic veins are opened. 

IVhen this free hemoglobin reaches the kidneys, renal vasospasm results and 
may lead to severe or fatal renal damge. particularly in the presence of rapid 
loss of blood, hj 7 )otension. bacteriemia, or pre-e.xisting renal damge. 

This reaction is prevented by the use of an isotonic irrigating solution (glu¬ 
cose. glycine, mannitol), thereby lowering the morbidity and mortality of trans¬ 
urethral resection of the prostate. 


A series of 1000 consecutive cases in which transurethral resection was done 
with glucose and glycine as the irrigating solutions is reported, the surrical mor¬ 
tality being 0.6 per cent. 

The mortality of transurethral resection is far below that thus far reported 
for any oi the open methods of enucleating the enlarged prostate. 

The statement that the mortality' of open enucleation of the pro==tate is no 

^eater than that of transurethral resection (if weU done) is not warranted up 
to the present time. ^ 


REFEREN'CE.S OX HEMOLYTIC REACTIOXS 
resection. Uro’f.''i^Cu’t.^iev!','5lf£Y, nephrosis after transurethral prostatic 

.^urj:., Gynec. A'Ob5t.,*^M^3S^3^f^ 49 .^' dunng transurethral prostafic resection. 
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Table 2. Mortalily of operations upon the prostate 


AUTHOR 

YEAR 

TYPE 

CASES 

iI0RT\lIT\ 





Per cent 

Nesbit 

1946 

TUR 

2425 

1.81 

Thompson 

1948 

TUR (punch) 

11,522 

1.20 

Creev 3 % Webb, Smith 

1950 

TUR 

1000 

0.60 

Total. 

14,947 

1.29 


Residents, U. of Minn. 

1950 

TUR 

560 

2.50 

Whole Series, U. of Minn. 

1950 

TUR 

1560 

1.20 

Young 

1926 

Perineal 

1000 

3.20 

Barne3' 

1936 

Perineal and SP 

816 

14.20 

Hunt and Walters 

1938 

Suprapubic 

1000 

5.40 

Millin 

1949 

Retropubic 

757 

4.50 

Total . ... . .... . .1 

3573 

5.60 


Table 3. Mortalily of enucleation of prostate, 1945-1949 


Esersk 3 " and Greenberg 

Zimmerman 

Rees (England) 

Rees (England) 

MacDonald (Canada) 

Morville (Denmark) 

Brunner (Switzerland) 

Stock (England) 

Der 3 ^cke (Belgium) 

Goldstein 

Eikner 

Treiger et al. 

McCrea 

Grant, Lich et al. 

Lowsle 3 ' et al. 

Galbraith (England) 

Ward (England) 

Walters (England) 

Jacobs (Scotland) 

Bacon 

Weijlandt (Holland) 

Higbee 

Presman and Rolnick j 

1945 

1946 

1947 
1947 
1947 

1947 

1947 

1947 

1947 

1947 

1948 

1948 

1948 

1948 

1948 

1948 

1948 

1948 

1948 

1949 

1949 

1949 

1949 

SP 

SP 

SP 

P 

SP 

RP 

RP 

SP 

RP 

P 

SP 

SP 

SP 

RP 

RP 

SP 

VC 

ASP 

RP 

RP 

RP 

P 

RP 1 

50 

51 

242 

45 

495 

20 

51 

40 

22 

36 

89 

108 

100 

65 

20 

318 

50 

115 

205 

102 

60 

336 

40 

1 

2 

23 

4 

39 

2 

2 

1 

1 

1 

1 

9 

4 

0 

0 

12 

9 

9 

15 

7 

3 

6 

3 

Total 


■1 

2760 

147 

Operative mortalit 3 ' 
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In anj- case, the table shows a mortalit 5 '- of 1.29 per cent m a total 
patients from three sources subjected to transurethral resection ui i < 
out nonhemolj'tic solutions. 
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Contrast this irith the mortality for the various open operations shovni be¬ 
low: 6.6 per cent in 3573 cases. This inmdious comparison is prompted by recent 
statements here and there in the literature to the effect that the mortality of 
the open operations is now no greater than that of transurethral resection, and 
citing a small series of cases in support of this contention, although everj' sur- 
geon'^of experience knows that the mortality of a small series may, owing to the 
operations of chance, be quite different from that in a large group, in which chance 
variations are necessaiil^’ smaller. It is conceded that the series of retropubic 
prostatectomies of ^lillin is the only large one reported since the advent of anti¬ 
biotics, improved methods of anesthesia (most of our cases were done with old 
fashioned spinal), and the free use of transfusion, but no other recent large series 
of open operations has been foimd. It has, however, been possible, by culling 
many smaller series from the literature between 1945 and 1950 to collect 2435 
open enucleations (table 3). Xotwithstanding the fact that several of the authors 
reported small groups without deaths, the overall hospital mortality was 5.3 per 
cent, and this since the advent of antibiotics, widespread use of transfusion, and 
“modem methods of anesthesia*’. 

The five hundred odd cases done by the residents at the Universit.v Hospitals 
since the adoption of isotonic irrigating fluid are fisted separately, not to make 
the mortafirt* of the other series lower, but to point out that men learning trans¬ 
urethral resection with nonhemolrtic solutions on patients who are, on the aver¬ 
age, very poor risks, achieve a mortality lower than that ordinarily attained by 
many experts with the open operations. 


SriQLART AND CONCLUSIONS 

Free hemoglobin formed in the bladder by contact between blood and the 
water used as irrigating fluid dining transuretlunl prostatic resection mav be 
driven into the circulation when large prostatic veins are opened. 

"When this free hemoglobin reaches the kidneys, renal vasospasm results and 
may lead to severe or fatal renal damge, particularly in the presence of rapid 
loss of blood, hj-potension, bacteriemia, or pre-existing renal damge. 

This reaction is prevented by the use of an isotonic irrigating solution (trlu- 
cose, glycine, mannitol), thereby lowering the morbidity and mortalih' of trans¬ 
urethral resection of the prostate. 

series of 1000 consecutive cases in which transurethral resection was done 
with glucose and glycine as the irrigating solutions is reported, the surgical mor¬ 
tality bemg 0.6 per cent. 

The mortality of transurethral resection is far below that thus far reported 
for any of the open methods of enucleating the enlarged prostate. 

The statement that the mortafitj- of open enucleation of the prortate is no 
^eater than that of transurethral resection (if well done) is not warranted up 
to the present tune. ^ 
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nephrosis after transurethral prostatic 
transurethral prostatic resection. 
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RELATIOXSHIP OF STEROIDS TO SOME PROBMMS IX 
PROSTATIC CAXCER AXD TO :MEDICIXE 
IX GEXEPtAL 

VTILLLAAL P. HERBST 

One of the earliest tj-pes of endocrine therapy was the use of -virgins’ unne as 
a medicinal agent. In 1893, castration was inaugurated for prostatic hj-pertrophy 
in the male and for malignanc}' of the breast in the female. In 1941, adniinistia- 
tion of estradiol diproprionate was reported by me and castration by Huggins 
in the treatment of prostatic cancer. Huggins also demonstrated that androgen 
stimulated and estrogen inhibited prostatie epithehal cells either benign or 
malignant. 

CLIXICAL OBSERYATIOXS 

For mental depression, estrogen or androgen has been used for both se.Yes. 
Vasomotor instabUitj- in either sex due to gonadal insufBciency has been fairh' 
well controlled by the administration of either estrogen or androgen. 

Testosterone has been used as a morale builder for patients who face either 
single or multiple surgical procedures and do not seem to have the nerve to be 
operated upon. 

Psychogenic amenorrhea, as reported by Reifenstein, has been found to be 
accompanied bj’ a decrease in the urinary excretion of the 17-ketosteroids. 

British surgeons observed a steroid insufBciency insofar as impotence was 
concerned. They found that patients on whom they were going to do prefrontal 
lobotomies had practicallj' zero 17-ketosteroids and were impotent. After they 
had the prefrontal lobotomy, the patients became potent and the ketosteroids 
returned to normal again. 

Stress and lack of oxj-gen produced hj-peradrenal secretion of cortisone or 
compound E through the effect of hjirothalmas. 

The phenomenon of fainting is an inhibition of the secretion of the adrenals. 
The instances of success in producing pregnancy b 3 - couples who have adopted 
children are stronglj' suggestive of a change in the steroid balances. 

The obseiwation that mam' indiHduals who are producing oxalate gravel do 
not produce these gravel when the^* are li\ing under conditions without stress 
whereas when they are liHng under stress they continue to form these o.xalate 
gravel, is indicative of changes in steroid balance. 

All of the above obseiwations present enough correlation between psj'chic 
influences to make the name “psj’chosomatic medicine’’ obsolete and definiteh’- 
unscientific. Instead of psj'chosomatic medicine, “psj'chochemical medicine” 
would be much more appropriate. 


FURTHER OBSERV.\T10XS OX THE CLIXIC.AL RESPOXSE TO 
CERTAIX OF THE STEROIDS 

Testosterone has been obsen'ed to favorably modify the cardiac muscle me- 
tabohsm and to result m the relief of certain am'thmias. In some instances 
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people Avho are definitely victims of senile dementia can be brought back in 
satisfactory contact noth their environment upon the administration of testos¬ 
terone. 

Unfreshened cows can be made to yield milk when given stilbestrol. 

Testosterone favorabty influences breast carcinoma in the female. 

Old race horses have been rejuvenated and made winners by the administra¬ 
tion of testosterone. 

Diabetes is favorably influenced by estrogen or castration. 

Patients who suffer from rheumatoid arthritis are spectaculaiiy relieved and 
we see tissue changes reversed in them which were previousl}'^ considered irrevers¬ 
ible following the administration of cortisone or ACTH. 

In the field of acute bacterial infectious and inflammatorj’- lessions ve see 
almost instant relief of fever and inflammation following the administration of 
cortisone or ACTH. 

CHEMISTRY 

The testis excretes nine steroids. The ovary excretes four, the placenta three 
and the adrenal not less than twenty-eight, one of which is cortisone. Forty-sir 
steroids have been identified in the urine. Dobriner has made numerous pattern 
analyses of a moderate number of the steroids excreted in the urine of normal 
people and in patients who are suffering from different malignant and nonmalig- 
nant clinical entities to determine if such patterns could be of value in diagnos¬ 
ing these entities. To date he has observed that the amount of etiocholanolonc 
is strongly suggestirm of malignancy. 

It has been observed that small doses of testosterone cause atrophy of semi¬ 
niferous epithelium, whereas large doses protect spermatogenic elements against 
atrophy. 

The effect of testosterone, estradiol and progesterone on vaginal cormfication, 
seminal vesicle growth and progestation provides a pattern which insofar as 
specificity of action is concerned is most interesting. 

Epinephrine, stress and lack of oxygen produce hj^pothalmic stimulation o 
the anterior pituitary which produces ACTH which in turn stimulates t re a 
renal to produce cortisone, and results in a decrease in the eosinophile ^ 

Block and Rittenberg have demonstrated that acetates arise fiom oxi a lo^ 
of fatty acids and cholesterol by’^ labeling carbon atoms. This observation ope^^ 
up a metabolic mechanism which may be related to oxalate stone oima 
that the organic acid series invohdng the acetates, citrates, oxalates, ma. 

etc., are intimately related. . (.jt- 

Along this same line it is significant that estrogens produce an mciea-e 

rate urinary excretion or secretion as the case may be. involves 

The study" of urinaiy steroid pattern anatysis, while very" interes mg, 
the functional state of the kidney" and therefore is subject to 
The blood pattern analysis would be much more dependable, u e\ 
analy"ses leave much to be desired insofar as our ability to de eimm 
specificity of action on different tissue cells. 
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The studies on tissue culture offer a much better controlled tATie of observa¬ 
tion, but obr-iously this triie of obsen-ation cannot be utilized in most of our 
clinical problems. 

In conclusion, steroid chemistiy which was given such an impetus by our 
observations and e.\perience with estrogen therapy and castration in the treat¬ 
ment of prostatic carcinoma, has now spectacularly influenced numerous other 
medical fields and gives promise of further valuable therapeutic applications. 

1801 Eye St., A'.TT’., Washington 6, D. C. 
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PRELIA'IINARY REPORT ON THE CLINICAL USE OF TACE 
(CHLOROTRIANISENE) IN TREATMENT OF PROSTATIC 

CARCINOMA 


PARKE G. SMITH, T. W. RUSH axd ARTHUR T. EVANS 

From the Division of Urology of the Department of Surgery, Cincinnati General Hospital 
and the University of Cincinnati College of Medicine, Cincinnati, 0. 

At the beginning of the present centuiy orchiectomy was recommended and 
frequently used as a method of treatment of vesical neck obstruction diagnosed 
as prostatic luqaertrophy. The continued use of this method of treatment for 
more than a decade was probablj' due to the beneficial effects obtained in cer¬ 
tain cases of carcinoma of the prostate that had been mistakenly thought to be 
prostatic hj’pertrophy. 

For over 30 3 ’’ears there have been advocates of the use of oophorectomj'^ as a 
part in the treatment of the carcinoma of the breasts of the female. For man 3 ' 
years we have been aware that the presence or absence of gonadal tissue affects 
the incidence of carcinoma of the breast in standardized carcinoma bearing strains 
of white mice. 


In spite of these and other equally significant signposts, indicating the channels 
our thinking should follow, it was only 10 3 mars ago that one of our own members 
called our attention to the value of hormonal therapy in the treatment of prostatic 
carcinoma. We, of course, refer to the monumental work of Huggins. 

The brilliance of his work forcibly called our attention to the beneficial effect 
obtained in the treatment of carcinoma of the prostate by the administration 
of estrogens and, or, the diminution of the androgens following castration. A 
change in the androgenic-estrogenic balance in favor of the androgenic phase 


has been interpreted as being the etiological factor producing prostatic carcinoma. 
The almost immediate and particularR’^ spectacular results obtained b 3 '' apply¬ 
ing the principle of honnonal therapy to those suffering from carcinoma of the 
prostate so impressed all of us that it very prompt^’' became the method of 
treatment of this condition that was used b 3 '^ all informed phy^sicians. 


As time went on, and we had the opportunity^ of following these patients, we 
learned that the spectacular improvement following the initiating of this plan 
of therapy was at times extremely ti'ansitory and only infrequently^ was it of 
permanent character. We then began to vary the manner in which we used the 
agencies of hormonal therapy viz: castration and estrogen administration with 
the result that although we agree in principle there is a great divergence of opin¬ 
ion as to what plan should be followed in applydng that principle in the treat¬ 


ment of carcinoma of the prostate. 

Recently^ we had the opportunity to ask a number of our friends to infoim 
us about the course of treatment they^ were using. Although we were avare 
there was a difference of opinion among us, we had no idea we would receive as 


Read at annual meeting, American Association of Genito-Urinary Surgeons, Hershe> , 

^^Ttematenal used in this study was supplied by the Wm. S. Merrell Company, Cincin¬ 
nati, O, under its trade name “Tace.” 
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many different plans of therapy as replies to our request. Some recommended 
the use of orchiectomy as an initial phase of the treatment and others strongly 
advocated that orchiectomy be reserved for use as a means of last resort. Practi¬ 
cally eveiyone prescribes stilbestrol and there was a general unanimity of opinion 
that its administration should be more or less continuous throughout the rest of 
the patient’s life, but the variation in the recommended size of the daily dose 
was really astounding: it A'aried from 1.5 mg. to 600 mg. per day. Certainlj’^ 
there is no other commonlj’' used principle of therapj’’ whose method of applica¬ 
tion varies as wideh'- as this. 

There is only one conclusion that can be drawn when such a situation is ana¬ 
lyzed, and that is, there is no general knowledge of the sequence of events that 
precede and follow the dei^elopment of carcinoma of the prostate and the caii}’^- 
ing out of hoimonal therapy. 

We believe that it is time for us to pause and make a real search of our fund 
of loiowledge in the hopes that we recognize certain proAmn facts or worthj'^ 
obserA'ations that can at this time seiwe as sign posts needed to guide us in 
our thinking. 

To us there are tAvo facts that we believe do qualify in that respect and should 
receree serious consideration. 

First, most of us are definitely couAunced, and we belieA^e correctly so, that at 
least a contributing factor, if not the real cause of the retrogression of prostatic 
carcinoma, is hyperactiAuty of the hormonal phase of adrenal function. Actual 
hjq)erplasia of that organ has been reported as an autopsy finding of persons 
dying as a result of this recradescence. This fact has been of sufficient importance 
to some of us to prompt us to attempt to counteract this hyperactiAuty bj'' such 
procedures as adrenalectomy, radiation of the adrenal or of the pituitaiy. 

A fact that is of equal importance, especially AA'hen considered in conjunction 
AA-ith the preceding observations, is that the continued administration of the 


estrogens, hexestrol and stilbestrol to laboratoiy animals, causes enlargement of 
the adrenal and pituitary. It is possible that estrogenic therapy as prescribed bj' 
most of us may be a factor faA'onng this recnidesence by producing a similar 
adrenal hjqierplasia in man. We might also point out that castration of male 
rats also causes enlargement of these organs, although onty to a minimal degree. 

An understanding of this problem of recrudescence of prostatic carcinoma, 
which of course is of prime importance to all of us, can be approached by obtain¬ 


ing a more complete knowledge of the role played by the adrenal. We belieAm that 
an mtensree study of the ketosteroids as they occur in patients with carcinoma 
of the prostate, especially in those receiAung hormonal therapy is indicated. 
Analpis of assay determinations of these ketosteroids, particularly the beta 
fraction of the 17-ketosteroids, may give us a basis for a more accurate prognosis- 
may provide us AA-ith the means of more scientifically planning a course of 
hormonal therapy and should be of diagnostic value. 

Because adrenal hyperplasia seems to be a matter of importance in there pa- 
uents m Avhom recrudescence of prostatic carcinoma occurs, it would aunear 
hat Ave should devise a plan of therapy that Avould delay this development or 
essen or even prevent the likelihood of its occurrence. It is for that imLn that 
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ve Wish to make a brief preliminaiy report on our clinical experience in the treat¬ 
ment of carcinoma of the prostate with a new sjmthetic estrogen, for there are 
indications that it ma}’’ serve such a purpose. 

About two years ago we were given the opportunity to initiate a program of 
clinical investigation of the usefulness of the sjmthetic estrogen, Tace (cliloro- 
tiianisene) in the treatment of carcinoma of the prostate. This estrogen, tri p- 
anis3dchloroeth3dene is chemicall 3 '' similar to dieth 3 dstilbestrol and he.xestrol in 
that the three compounds have two phen 3 d groups separated b 3 '^ two carbon 
atoms. These carbon atoms are saturated in hexestrol and unsaturated in Tace 
and dieth3dstilbestrol. Tace also differs from dieth 3 dstilbestrol and hexestrol in 
that, instead of two h 3 '’drox 3 ^phen 3 d groups, it has two methox 3 '^phen 3 d groups 
and the two eth 3 ds are replaced b 3 '’ a metho.x 5 "phen 3 d and a chlorine group. See 
figure 1. 

TACE 



OCHj DIE rwYt STI1.BES Tf ROl 



HEKBSTROL 



Cj H5 Cl Kj 

Figure 1 


In the beginning of the investigation, we prescribed Tace onb^ to those pa¬ 
tients in whom a continuance of dietl^dstilbestrol therap}”^ seemed inadvisable. 
It was immediateb’- apparent that the ph 3 "sical eiddence (such as g 3 mecornastia 
and the findings on rectal examination) of the effectiveness of dieth 3 dstilbestiol 
therap 3 '^ in those patients was easib' maintained b 3 ’^ Tace and that it did not 
produce gastric irritabilit 3 ’’. Prior to our clinical in^■estigation of this S 3 mtiiefic 
hormone, the research staff of the compan 3 ^ interested in Tace carried on an 
extensii'e ini^estigatii'e program on laboratoiy animals. At one of our conferences 
early in the course of this in^'estigation, they reported that Tace, unlike stil- 
bestrol and hexestrol, produced onb' minimal enlargement of the adrenal and no 
enlargement of the pituitaiy gland in laboratoiy animals even ivlien gii en m 
large dosage over a long period of time. The importance of that fact is imnie 1 - 
ateb" apparent and aroused our enthusiasm to continue our clinical investigation 
on a much wider scope. The findings referred to above hai'c ah ead}' been repoi te 
in a preliminaiy manner and are the subject of a detailed report, being pub¬ 
lished elsewhere b}' the members of that research staff. 

We have dixided our series of 64 patients into four groups. AH of thc.'^c 
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cases are private patients and consequenth' we have an adequate follow-up 

study. ... j , 

Group 1 is composed of 19 patients, who upon rectal e.xanunation showed phj's- 
ical findings of carcinoma of the prostate. Follonfing the administration of Tace, 
a regression or disappearance of those findings has been noted. ^ledication is 
being continned in this gi'oup. They have all been greath implored and those 
who have been under observation for a sufficient period of time to wariant a 
deduction have little if any physical erridence of carcinoma of the prostate. 
Obrnouslv biopsies have not been obtained on this group for they are what 
might he called early cases. 

Group 2 is composed of 21 patients in whom the physical erddence of carcinoma 
of the prostate as determined by rectal examination was obrdous. iSIanj’' of them 
were in retention. They were all hospital patients and all were improved by the 
administration of Taee as an initial procedure. Because we believe in early orchi¬ 
ectomy, they have all been castrated and are being continued on Tace medication. 
Of the 21 cases, the diagnosis has been confiimed by biopsy in 14. Their improve¬ 
ment has been equal to, if not greater than, that seen with other plans of therapy. 
So far none of them has shown any tendency to recnidescence, but it must be 
remembered that they have been under obseiwation for no longer than 18 
months. 

Group 3 is composed of 17 cases who have been under obseiwation for a period 
vaiying from 3-7 years. All were under treatment prior to the beginning of the 
investigation. All were castrated at the beginning of treatment and were kept 
on stilbestrol until changed to Tace. Bone metastases were present in 11 when the 
diagnosis was made, 12 have positive biopsies, all had marked urinary difficulty, 
12 were in retention. 

This group represents the rather far advanced cases which we would expect to 
show a definite recrudescence of their prostatic condition, irrespective of the 
plan of therapy used. So far, in onlj' 2 of these cases have the patients shown 
eridence of recmTence; one, who had metastases at the beginning of treatment 6 
years ago, has just died and another who also had metastases when fii-st seen 
has after 4 years just recently developed a marked e.xtension of his metastases. 

The last group, composed of 7 cases, is similar to the above except that the}' 
are m the terminal phase of the disease. They were not changed from stilbestrol 
to Tace until after recnidescence was eirident. Tace has been of little benefit in 
these cases. 

In conclusion we feel justified on the basis of our encouraging preliminaiw 
obseivarions in enlarging our studies on the new simthetic estrogen, Tace, in 
the palliative treatment of carcinoma of the prostate. 

I nion Central Bldg., Cincinnati, 0. 
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MANAGEMENT OF OCCULT PROSTATIC CARCINOMA 

REED M. NESBIT and WILLIAiAI C. BAUiM 

The rational clinical management of occult prostatic carcinoma has always 
offered the urologist a problem in therapy, solved in most instances by the prac¬ 
tice of conservative observation rather than further radical extirpation of the 
entire gland and its adnexal structures. Many physicians have used this regimen 
in the belief that most of these patients live their normal life expectancj'^ with¬ 
out the development of the evident features of prostatic malignancy. 

Moore, Baron and Angrist, and others have emphasized the relatively iiigh 
incidence of occult prostatic carcinoma in their studies of men past the age of 
40 rvho came to postmortem examination. Considering the frequency with which 
they found unsuspected prostatic neoplastic activity, it is surprising that the 
proportion of men who present themselves for the diagnosis and thei’apy of 
prostatism, and who are subsequently found to have cancer of the prostate, is 
not materially higher. One is forced to conclude that from the standpoint of 
pathogenesis, these occult tumors seem to possess a different pattern or rate of 
cellular activity than those whose origin is in the posterior lamella, and which 
are commonly recognized on digital rectal examination. Most practitioners are 
acquainted with the usual rapid progress of this classical lesion when left un¬ 
treated. Nesbit and Plumb have shown that even in those who present no evi¬ 
dence of metatases when first seen, the average survival is but 24.7 months 
from the time of initial diagnosis. 

If it be true that the prostate is capable of pla 5 ''ing host to two types of adeno¬ 
carcinoma, having at least different clinical characteristics, must we then develop 
a philosophy of therapy to fit each circumstance? The choice of radical perineal 
prostatectomy for the earl}^ palpable carcinoma limited to a small area within 
the capsule has become accepted practice, for it has been shown that surgical 
removal offers the only real opportunity for cure in such instances. But should 
this principle be extended to include all cases of occult carcinoma found aft«i 
transui’ethral, supi’apubic, I’etropubic or simple perineal prostatectomj'? Tin 
Hinmans in a recent publication have suggested that such a program be estat 
lished and have presented interesting data in a small closed series of cases h 
support their contention that a survival advantage is apparent when simp e 
prostatectomj'^ is followed bj^ radical surgery should the original tissue remove 
show evidence of cliniealB'’ unsuspected neoplastic activity. 

These I'esults are somewhat at variance with the published findings of . • • 
Thompson of the Ma 3 m Clinic who reported a 60.9 per cent 5 3 mar surviva m 
112 patients in whom clinical^ unsuspected adenocarcinoma was discover e o^ 
lowing transurethral prostatectomy. It was our impression that the expcnenc- 
of Thompson paralleled that of this institution. As a result, we were stimu ate 
to investigate the sur\dval of 63 patients seen in the L niversit 3 '' Hospital m t re 
past 16 3 mars in whom a diagnosis of prostatic carcinoma was made after pros 

Read at annual meeting, American Association of Gonito-Urinarj' Surgeons, Her*lic>, 
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tatectomy and similarily was unsuspected prior to operation. Forty-two of these 
patients were followed in sufficient detail to allow accurate clinical evaluation 
of their progress following therapy. The results of this survey are presented in 
the following paragraphs. 

.AGE DISTRIBUTIOX 

The average age of the indiiddual on whom this pathological diagnosis v as 
made was found to be 74 years. The j’'oungest was 52, the oldest 88. 

PRESENTING SWMPTOMS 

In all cases the presenting sjumptoras were those of prostatism. In 2 cases this 
was complicated bj’' hematuria for which no cause was found but benign prostatic 
hjTiertrophy with associated venous engorgement. The average duration of sjnnp- 
toms was 1^ years and varied from less than 1 week to 8 years. 

FINDINGS ON EX.AMIN.ATION 

In all cases but two the prostate gland was described as clinically benign in 
character and averaged 1 plus in estimated size. Two cases were considered to 
be suspicious of carcinoma b 3 '' at least one examiner and both were found to have 
grade 2 adenocarcinoma infiltrating most of the tissue submitted. One of these 
patients died 18 months after diagnosis and the other is alive after 31 months 
of obsenmtion, free from sjmiptoms. Neither case ti’ulj’' falls in the occult classi¬ 
fication. 

X-RAT FINDINGS 

Exanunation of the bonj^ pelvis and lumbar spine hy x-raj' was carried out 
in 29 of the 41 cases and in all instances showed no abnormalities attributable 
to prostatic carcinoma. 


L.ABOR.ATORY FINDINGS 

Serum phosphatase determinations were made on 22 of the 41 patients 
in each case were within normal limits. 


CH.ARACTER OF THE TISSUE REMOA'ED 

An average of 32 gm. of tissue was removed from each case. The microscopic 
sections were reidewed in all instances, and the areas characteristic of carcinoma 
identified. From the histological standpoint this material did not constitute a 
homogeneous group. In many instances there were localized changes which would 
lead to a diagnosis of well differentiated, or grade 1 adenocarcinoma. In a less 
numerous group, small foci of less well differentiated carcinoma were found. The 
factor common to all of these was the conviction on the part of the patholorist 
that a diagnosis of carcinoma was justified. ° 


SURVIV.AL DAT.A 


Twenty six of the 42 patients followed remained alive and free from SAunn 
oms. Fourteen of the 42 patients died of causes other than prostatic carcinoma 
.nd as near as can be determined, were free from sjmiptoms attributable to 
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prostatic cancer at the time of their demise. Two of the 42 patients died of pros- 
tatic cancer; one, 18 months after diagnosis, and the other, 168 months after 
first examination. The survival data on the 26 patients still alive are enumer¬ 
ated in table 1. 


Table 1. Survival data on 26 -patients -with occult prostatic carcinoma discovered following 

transurethral prostatectomy 


MONTHS SURV'IVAX SIN’CE ORIGINAL 
DIAGNOSIS 

NUMBER OF PATIENTS 

148 

7 patients with greater than 

144 

five year follow-up. 

104 


102 


84 


72 


66 


52 

5 patients with greater than 

51 

four but less than five year 

51 

follow-up. 

49 


48 


43 

5 patients with greater than 

43 

three but less than four 

38 

3 'ear follow-up. 

36 


36 


31 

9 patients with less than 

30 

three j-ear follow-up. 

30 


30 


27 


27 


24 


20 


18 

1 



26% 

5 yrs. 


PER CENT 


46% 

4 yrs. 


65% 

3 yrs. 


DISCUSSION 

Admittedlj'’ the number of cases available for presentation here is small, and 
vdthout significance, in the statistical sense of the word, from the standpoint of 
surAUval, for they do not represent a closed series for purposes of follow-up. It 
is hoped that these may be added to those from other clinics for statistical analy¬ 
sis at a later date. Nevertheless, it would seem that there is justihcation in 
assigning some importance to the fact that of 42 patients with occult prostatic 
carcinoma, onl 3 ’’ 2 subsequentlj’’ died of this disease. At least 65 per cent of the 
26 patients alive and free from sjmiptoms at the time of the suiwej^ had been 
followed for 3 years or longer. 

It should be of some interest to compare these results generally vath those 
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prei-iously reported ii-ith various therapeutic programs in patients vdth proven 
prostatic carcinoma, but with no eiddence of metastases at time of first exam¬ 
ination (table 2). 

Attention is at once drawn to several facts of interest in making this com¬ 
parison. It would appear that endocrine therapy, particularly when orchiectomy 
and estrogens are employed, offers almost as great an oppotumty for 5 year 
sundval as does radical perineal prostatectomy. This fact becomes ei en more 
significant when it is realized that the cases utilized for comparison in the series 
treated by radical surgery constitute a highly select group whose carcinoma by 
selection was limited to a small area in the posterior lobe, while those treated 
b}' endocrine therapy all bad palpable extension of the neoplasm into the peri- 


Tabix 2. Comparison of 5 year survival icith various therapeutic progra7ns in patieiUs ivith 
prostaiic carcinoma trho shoic no evidence of metastases on first admission 


VVMBER 

CUVIC OF B^IS FOR PIACSOSIS 

PATIENTS 

TYPE OF TREATMENT 

PER CENT 
FIVE YEXR 
SURm'AL 

Xesbit and Plumbl 

273 i Palpable clinical carci¬ 
noma with positive tissue 

j diagnosis. 

1 

>Coiie (control) 

i 

22% 

1 

Xesbit and Baum 

324 1 Palpable clinical carci- 

1 noma with positive tissue 
diagnosis. 

( 

\ Endocrine therapy 
Stilbestrol 
j Orchiectomy 
! Stilbestrol and orchi- 
i ectomy 

297o 

31% 

«% 

Colston ! 

Colby 

Jewett 

Young 

I 3S Palpable small nodule in 

14 posterior lamella with 

78 > positive tissue diagno- 

33 sis. 

Radical perineal pros¬ 
tatectomy 

50% 

35% 

50.9% 

50% 

Thompson 

112 [ Clinically unsuspected. 

1 Carcinoma found in 
* tissue removed at trans- 
j urethral prostatectomy, 

Transurethral pros¬ 
tatectomy only 

■| 

60.9% 


prostatic tissues when first examined. The results of Thompson are superior to 
both the endocrine treated cases and those subnutted to radical perineal pros¬ 
tatectomy. His cases, like those included in the present report can be regarded 
as within the categoiy of “occult carcinoma”. 

The average age of the patient found to have prostatic carcinoma in over 
2o00 cases reriewed by Xesbit and Plumb, and Xesbit and Baum is 70 to 74 
years. From the IMetropolitan Life Insurance statistics the normal life e.xpect 
ancy at this age is from 7.4 to 10.3 yearn. These men present themselves at a 
period of hfe when they are most anxious to enjoy the fruits of existence a ne 
nod when personal comfort is paramount, and in many cases at a time’ when 
societj can best benefit from the experience they mav offer as a result nf 
sona, a..aiaa.e.t in particular Mda ot «dcavort Are ^ jusrt W ft tetet 
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prostatic cancer at the time of their demise. Two of the 42 patients died of pros- 
tatic cancer; one, 18 months after diagnosis, and the other, 168 months after 

hrst examination. The survivai data on the 26 patients still alive are enumer¬ 
ated in table 1. 


Table 1. Survival data on 26 'patients with occult prostatic carcinoma discovered following 
_ transurethral prostatectomy 


MONTHS SURVIVAL SINCE ORIGINAL 

diagnosis 


148 

144 

104 

102 

84 

72 

66 


52 

51 

51 

49 

48 


>fUMBER OF PATIENTS 


7 patients with greater than 
five 3'ear follow-up. 


5 patients with greater than 
four but less than five j'ear 
follow-up. 


PER CENT 


26% 

I 5 yrs. 


46% 

4 yrs. 


43 5 patients with greater than 

43 three but less than four 


38 

36 

36 

j^ear follow-up. 

31 

9 patients with less than 

30 

three j’ear follow-up. 

30 1 


30 


27 


27 


24 


20 


18 1 



65% 

3 yrs. 


DISCUSSION 

Admittedly the number of cases available for presentation here is small, and 
without significance, in the statistical sense of the word, from the standpoint of 
survival, for they do not represent a closed series for purposes of follow-up. It 
is hoped that these maj’’ be added to those from other clinics for statistical analy¬ 
sis at a later date. Nevertheless, it would seem that there is justification in 
assigning some importance to the fact that of 42 patients with occult prostatic 
carcinoma, onl}^ 2 subsequent!}^ died of this disease. At least 65 per cent of the 
26 patients alive and free from symptoms at the time of the survey had been 
followed for 3 years or longer. 

It should be of some interest to compare these results generally with those 
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pre^•iously reported inth various therapeutic programs in patients with proven 
prostatic carcinoma, but vuth no erddence of metastases at time of first exam¬ 
ination (table 2). 

Attention is at once dravn to several facts of interest in making this com¬ 
parison. It would appear that endocrine therapy, particularly when orchiectomy 
and estrogens are emploj'ed, offers almost as great an oppotunity for 5 j’^ear 
survival as does radical perineal prostatectomy. This fact becomes even more 
significant when it is realized that the cases utilized for comparison in the series 
treated by radical surgerj’' constitute a highly select group whose carcinoma by 
selection was limited to a small area in the posterior lobe, while those treated 
by endocrine therapj’- all had palpable extension of the neoplasm into the peri- 


Table 2. Comparison of 5 year survival wiih various therapeutic programs in patients with 
prostaiic carcinoma who show no evidence of metastases on first admission 


CLIMC 

NTJMBER 

OF 

PATIENTS 

BASIS FOR DIAGNOSIS 

TYPE or TREATMENT 

PER CENT 
FIVE YEAR 
SCRV’IVAL 

Nesbit and Plumb 

273 

Palpable clinical carci¬ 
noma with positive tissue 
diagnosis. 

None (control) 

22% 

Nesbit and Baum 

324 

Palpable clinical carci¬ 
noma with positive tissue 
diagnosis. 

Endocrine therapy i 
Stilbestrol j 

Orchiectomy 
Stilbestrol and orchi- 
1 ectomj’ 

29% 

31% 

44% 

Colston 

38 

Palpable small nodule in 

Radical perineal pros- 

50% 

Colby 

14 

posterior lamella with 

tatectomy 

35% 

Jevrett 

78 

positive tissue diagno- 


50.9%) 

Young 

33 

sis. 


50% 

Thompson 

112 

Clinically unsuspected. 
Carcinoma found in 
tissue removed at trans- 

Transurethral pros¬ 
tatectomy only 

60.9% 



urethral prostatectomy. 




prostatic tissues when first examined. The results of Thompson are superior to 
both the endocrine treated cases and those submitted to radical perineal pros¬ 
tatectomy. His cases, like those included in the present report can be regarded 
as within the categoiy of “occult carcinoma”. 

The average age of the patient found to have prostatic carcinoma in over 
2o00 cases reviewed by Nesbit and Plumb, and Nesbit and Baum is 70 to 74 
years. From the illetropolitan Life Insurance statistics the normal life expect- 
ancy at this ap is from 7.4 to 10.3 years. These men present themselves at a 
penocl of life when they are most anxious to enjoy the fmits of existence, a pe- 
nod when personal comfort is paramount, and in many cases at a time when 
ocietj can best benefit from the experience they may offer as a result of ner 
sona, attatat in particular fields of eude.vort Are u-e iusllfied Ihtetfk 
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subjecting patients Avith occult prostatic cancer to the operative risk and the 
morbidity often attendant radical perineal prostatectomy in the light of present 
aA'^ailable surAuval statistics? No claim is made that the present comparisons are 
sufficient to provide the ultimate answer, but certainly the results of conserva¬ 
tive management offer a challenge which the advocates of radical prostatic sur¬ 
gery must at least meet and preferably improve upon before the urologist can 
advise such a procedure for the treatment of unsuspected prostatic malignancy, 
particularly rvhen the pathologic materials indicate the presence of neoplasm 
localized vdthin hj^jerplasia, rather than generalized involvement of the gland. 

REFERENCES 

Baron, E. and Anghist, A.: Incidence of occult adenocarcinoma of the prostate after 50 
years of age. Arch. Path., 32: 787-793, 1941. 

Buchert, W., Culp, D. A. and Jones, G. H.; Carcinoma of the prostate; An anab'sis of 
135 cases. Penn. Med. J., 61: 165-172, 1947. 

Colby, F. H.: Carcinoma of the prostate. Total perineal prostatectomy. Surg. Cl. of N. 
Am., pp. 1307-1312, Oct. 1947. 

Colston, J. A. C.: Surgical treatment of carcinoma of the prostate. N. Eng. J. Med., 223: 
205-214, 1940. 

Hinman, F. and Hinman, F., Jr. : Occult prostatic carcinoma diagnosed upon transurethral 
resection. J. Urol., 62 : 723-729, 1949. _ 

Kahler, j. E.; Carcinoma of the prostate gland; pathological studjL J. Urol., 41: 557-5/4, 
1939. 

Jewett, Hugh J.: Radical perineal prostatectomy for carcinoma of the prostate; An 
analyses of 190 cases. J. Urol., 61: 277-280,1949. 

Moore, R. A.: The morphology of small prostatic carcinoma. J. Urol., 33 : 224-234, IJaa. 
Nesbit, R. M. and Plumb, R. T.: Prostatic carcinonaa. Surg., 20: 263-272,1946. 

Nesbit, R. M. and Baum, W. C.; A clinical and statistical study of endocrine therapy m 
1818 cases of prostatic carcinoma. J. A. M. A., 143: 1317-1320, 1950. 

Smith, G. G.: Total perineal prostatectomy. Penn. Med. J., 44: 1391-1399, 1941. 

Statistical bulletin of the Metropolitan Life Insurance Company, 30; 1-3, 1949. .it 
Thompson, G. J.: Transurethral resection of malignant lesions of the prostate gland. J. a . 

M. A., 120: 1105-1109, 1942. ^ ,,,,- 

Young, H, H.; Carcinoma of the prostate: radical cure. Am. J. Surg., 28: 32, lJ3o. 



The Joefls'u. of Urology 
Vol. 65, No. 5, May 1951 
Pnn(€(i tn C/.S.A. 

ELECTB'E RESECTION OF CERTAIN URETHRAJL STRICTURES 
JOSEPH E. IvIAURER, ROBERT RICH, Jr. -vxd STEPHEN BURDOX 
From the Section on Urology, University of Louisville School of Medicine, Louisville, Ky. 

The treatment of inflammatory and traumatic strictures of the urethra bj' 
gentle, periodic dilatation has been in general usage for a great manj' j'ears, 
and is unquestionabR the treatment of choice in the majority of instances. 
However, there are certain strictures of the urethra which possess character¬ 
istics of elasticitj', contour, or impassabilitj’’, and in these the aforementioned 
therapy leaves much to be desired. Some of these fall into a category which 
allows their elective total srrrgical removal, followed by primary irrethral anas¬ 
tomosis. This paper will deal with the criteria for srrrgery, with the operative 
technique emploj'ed, and with the results obtained. 

SELECTIOX OF C.\SES 

It is difficult to anastamose the urethral stumps if a segment longer than 1^ 
inches is removed; hence strictures of greater length than this are usually not 
subjected to resection. Similarly an excessive peri-urethral induration with 
perineal fixation contraindicates operative removal. Strictures which are less 
than inches in length and which do not have excessive fixation are technicallj' 
suitable for surgical removal. Urethral dilatation is always used first; and when 
sjTnptoms are not relieved after adequate trial, or when dilatation is necessary 
at such frequent intervals as to make this clinically undesirable, surgery is 
given consideration. The failure of dilatation to effect relief of sjmiptoms is 
usuallj' due to one or more of the following factors: an elastic stricture which 
dilates rather easily but which also recontracts rapidlj'; a rigid stricture which 
resents dilatation, however, gentle; and false passages, pockets, and diverticula 
of the urethra in the mcinity of the stricture. Urethrograms are made in all 
patients and we feel that this procedure gives the most definite evidence as to 
the resectability of a stricture, as well as being an excellent pennanent record 
useful in evaluating the result. 

TECHXIQUE OF OPER.\TIOX 

The patient is placed in the exaggerated hthotomy position; a perineal table 
facilitates the exposure. A sound is passed into the urethra down to the point of 
stricture (fig. 1). Incision is made in the midline at this point and carried pos- 
hriorly to a point 1 inch anterior to the anal margin. The bulbocavemosus muscle 
IS exposed and incised in the midline, over the palpable stricture. In the case of 
a stneture located at the bulbomembranous junction, the bulb can often be 
retracted anteriorly without incision. There is usually some bleeding when the 
bulbocavemosus is incised, and these bleeders are ligated with fine catnit The 
edges of the bulbocavemosus muscle are retracted laterally and by scissors-point 
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Fig. 1. /, Saggital view showing stricture of bulbous urethra. 9,, Midline skin incision. 
3, Urethra divided distal to stricture as sound is withdrawn. 4, Saggital view showing 
division of urethra proximal to stricture. 6,6,7, Method of placing sutures for anastomosis. 
\ esical drainage by catheter brought out through perineum. 8, Final closure. 
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and knife-handle dissection, the undertying scar tissue which surrounds the 
urethra is freed from the muscle. At times it is convenient to section the urethia 
at the distal extent of the stricture before or during the dissection of the scar 
from its surrounding structures; but many tunes the entire strictured portion 
can be freed as a tubular structure attached at each end to the undiseased 
urethra. As the posterior extent is reached, a short cuff of proximal urethra is 
also freed and held with a suture or forceps. Section distal to this suture will 
then complete the removal of the stricture. 

A Foley catheter is then passed through the proximal urethral stump into 
the bladder, and the bag inflated (fig. 2). The urethral stumps are approximated 
accurately without tension by 3 or 4 sutures of fine chromic catgut, placed so 
the knots are outside the urethral lumen. The distal urethral stump can be freed 



Fig. 3. Ten year follow-up film. Impassable stricture in bulb due to fractured pelvis 

for a short distance to provide enough length to relieve tension; many times this 
is not necessary. A short midline incision in the ventral aspect of the proximal 
urethral stump allows the catheter to be brought out through the perineum. 
Laj^r wound closure is effected without drainage other than the catheter which 
acts as a drain to allow the release of serum or blood. 

If a suprapubic cystostomy has previously been perfoi-med, the cj’^stostomy 
tube is left in place and the urethral anastomosis perfonned around a catheter 
introduced per meatum; this catheter is removed immediately’’ after the anas¬ 
tomosis is performed. We feel that the absence of a postoperative urethral 
splint is of paramount importance in achieving a good end result. 




No special postoperative care is necessaiy other than keeping the perineal 
wound dry and clean, 'i’esical drainage by either the suprapubic or perineal 
tube IS maintained for ten days at a minimum. Following removal of the supra¬ 
pubic catheter, a small (16 or 18F) urethral catheter is placed during the 
period required for closure of the suprapubic fistula. If the operation has been 
perfoimed without cystostomy, the perineal catheter is removed and no further 
catheter drainap employed, the wound healing rapidly and urethral voiding 
becoming established within a few day's as a imle. ^ 
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We have not routinely used chemotherapeutic or antibiotic agents before 
01 during the hospital stay in these patients, but v'e believe that a strong effort 
should be made to render the urine sterile following removal of the catheter. 
In many cases this has happened spontaneously after removal of the obstructing 
lesion. 

RESULTS 

The patients are all followed at periodic intervals and the urethral caliber 
determined b 5 ’' the passage of steel sounds. This is first done 1 month following 
surgeiy, and thereafter at intervals of 3 to 6 months for as long as the patient 
submits to follow-up e.\amination. Urethrography before passage of any instru¬ 
ments has been used in all cases, and a special effort has been made to make a 
urethrogram at the 6 month follow-up visit (fig. 3). 

Complications following this method of treatment of urethral stricture have 
been conspicuous by their almost complete absence. In a series composed of 
more than 35 cases of perineal excision we have had no single instance of urinary 
incontinence, fistula formation, significant infection, or serious hemorrhage. 
One patient was impotent G months following surgery; another’, 3 months; both 
returned to normal sexual potenc}’’ and have had no further complaints during 
the following sevei’al j'-ears. We do, however, regard impotence as a possible 
sequella following an}'- tj^pe of extensive perineal surger-j’-, and this is borne in 
mind in dealing with the patient in the active sexual age group. 

Recurrence of the stricture is of course possible. This has happened in only 
one instance, and the operator was unable at the time of surger}'- to remo^"e all 
of the stricture and still leave enough urethra to anastomose. AATren S 3 ''mptoms 
returned, the remaining bit of stricture was resected b}’" the same method, and 
this patient is now free from sjTnptoms and has a normal urethral caliber. 
Another patient whose stricture Avas resected 15 months ago has had some 
continued residual urine. This patient was felt to have earlj’’ prostatism and is 
noAv awaiting admission for transurethral prostatic I’esection. Ihe urethral 
caliber has never been less than 24F in his case. All of the patients harm main¬ 
tained urethral caliber’s of from 24 to 28F rvithout postoperative dilatation. 
We do not belieA'’e that it is essential that the urethral caliber be 28F; 24 or 26 
is adequate, prordded the caliber is maintained at this diameter without dilata¬ 
tion. The follow-up period in all the cases has been from 6 months to 10 years. 

SUMMARY 

A method of operatiAm treatment of certain urethral strictures is presented. 
Experience AA’ith this method of electiAm resection in 35 cases has yielded grati¬ 
fying results, and the follow-up has indicated that these urethras remain stric¬ 
ture-free. 

SOJ Heyhurn Bldg., Loxiisville, Ky. 
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DISCUSSION 


Dr. a. J. Scholl (Los Angeles, Calif.): I want to commend Dr. Alauiei and 
his associates for their results in this large, well handled, series of uiethral 
strictures. Several decades back, radical resection of these fibrous stiictuied 
areas was occasionally done. MacGowan, and later Cabot described extensive 
plastic procedures suitable for certain t 5 'pes of fibrous occluded urethras, but 
the operation was never popular, done only occasional!}’' and had a A’ery limited 
field of usefulness. A’’oung stated that he had no experience with such procedures 
and had ner’er found them necessary. 

Urethral injuries and infection are now so effectively treated that strictures 
rarely occur. Impermeable strictures are only occasionally seen in general 
hospital clinics and practically never encountered in private practice. 

Possibly strictures vary in type and extent in different cities. Several years 
ago O’Conor reported 8 cases of traumatic stricture which developed from 
falling astride man hole covers; the man hole coA’ers in Chicago are loose fitting 
and tip r’cry easily when stepped on. Shortlj’’ after this a number of cases of 
traumatic stricture of the anterior urethra, resulting from forceful twisting, 
were reported from New Y'ork. The strictures I see in California have rarely 
been difficult to treat. Possibly they grow bigger and develop more fibrous 
tissue in Kentucky. 

Maurer’s cases, as he stated, were not relieved or cured by adequate dilata¬ 
tion and needed no after treatment; nevertheless this is quite an extensive 
operation to do for a condition that usually responds to conservative treatment. 
During the period, in which fer’er therapy was the vogue in the treatment of 
gonorrhea, a number of deaths were reported follov’ing that treatment. Keyes 
m commenting on this subject, said that it was bad enough to have gonorrhea, 
without dying from it. The treatment of any condition should not leave the 
patient with a greater trouble than he previously had. Alaurer had 2 cases of 
temporai-y impotence and I had 1 case of permanent impotence following re¬ 
section of a stricture. My patient had a severe crushing injury which resulted 
m an extensive fibrous stricture of the urethra, which I repaired. He recoA’ered, 
but was permanently impotent. I am quite certain that part of his impotence 
resulted from his injury, nevertheless I received full credit for his final condi¬ 
tion. 


Most strictures that are not impermeable will usually respond to dilatation. 
If it IS possible to pass only a filiform, it can be tied in place for 24 hours. Later 
a small catheter usually can be passed by the obstruction without difficulty 
and left in the urethra for from several daj’s to a week. This permits drainage 
and on removal of the catheter it is at times surprising how much the fibrotlc 
area has softened and to what extent the urethra may be dilated. 

In one case that responded to dilatation, a stricture was so rigid and so ex 
enp-e that m attempted dilatation a filiform was broken off at its connection 
Mth a small follomng sound. The bladder was opened and the shaft of the 
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filiform removed, following which another filiform was passed through the 
urethra. It was replaced the next day by a small catheter. SLx days later it was 
possible to pass a size 26F sound vdthout force. A part of the seeming fibrous 
thickening not infrequentlj'- is due to infection of the peri-urethral tissues and 
fixation, rest and drainage allow considerable shrinkage and softening of this 
thickened area. 

Dr. Joseph E. Maurer (Louisville, Ky.): I neglected to point out that we 
use this operation in only 1 or 2 per cent of all cases. We always try dilatation 
first. Unquestionablj'-, dilatation will serve admirably in a great majority of 
strictures but, for instance, in the patient who had the diverticulum, dilatation 
had to be done ever 3 '- three to four days to avoid retention. Before that, the 
pyuria had never been cleared up, and now the patient’s urine is free from pus. 
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LUX-\TIOX OF THE TESTICLE 


DONALD A. CHARNOCK 


Luxation of the testicle is the accepted term designating traumatic dislocation 
of the normally descended organ. The first recorded case was published in 1818.^ 
Since this time only sporadic reports have appeared in the literature. In 1929, 
Alj’ea made a remew of these cases from the year 1800 and brought to light only 
23 original reports to which he added two of his own.- In 1936, Herbst and 
Polkey, stim\ilated by a case entering their clinic, were able to find 93 reports 
which they considered as falling within this classification.^ HTiile there is con¬ 
siderable question about accepting all of these eases as true traumatic luxations, 
the statement that the condition is an exceeding^’’ rare occurrence is attested by 


their studies. 

The testes lie in the scrotum looselj* suspended by the spennatic cord and the 
surrounding fibers of the cremaster muscle. Some support is derived from the 
intercrural and infundibuliform fascias. The scrotum itself is made up of a thin, 
easily mobile integument which covers the dartos fibers of unstriped muscle. 
Contraction of these smooth muscle fibers results from various stimuli. Contrac¬ 
tions of the dartos must not be confused with those of the cremaster muscle. 
The cremaster reflex affects the testicle and not the sldn of the scrotum.'' Direct 
trauma, sudden molent muscular effort or continued pressure against the tes¬ 
ticle may result in its excursion to an abnoi-mal position. The line of migration 
depends upon the force and direction of the blo's\', the length of the spermatic 
cord and the anatomical A-ariations of the pathways along which the testicle 


progresses. 

In view of the increasing incidence of severe pehric injuries, particularly of the 
mn-over tj-pe, it is surprising that this condition is not more frequenth' en¬ 
countered. The facility with which the testicles escape injury, due to their mo- 
bilitA- and the stiircture of their covering, has been noted by numerous AAu-iteis. 
The protective mechanism of fear and emergency, with its resultant effect upon 
involuntary muscle fibres, may A-erj- well explain nature’s effort to protect these 
rital orgatrs. 

Alyea in discussing the course of testicular migration suggests three possible 
pathwaj's: 


1) The internal group in which there is a relaxation of both the neck of the 
scrotum and of the external inguinal ring. This allows the testicle to be forced 
into the inguinal canal. There is the possibility of the organ’s being forced 
uirough the canal into the abdomen and perhaps down into the femoral canal, 
‘-everal cases have been reported in which the testicle was found vithin the in- 
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filiform removed, following which another filiform was passed through the 
urethra. It was replaced the next day by a small catheter. Six days later it was 
possible to pass a size 26F sound without force. A part of the seeming fibrous 
thickening not infrequently is due to infection of the peri-urethral tissues and 
fixation, rest and drainage allow considerable shrinkage and softening of this 
thickened area. 

De. Joseph E. Maurer (Louisville, Ky.): I neglected to point out that we 
use this operation in only 1 or 2 per cent of all cases. We always try dilatation 
first. Unquestionabl}^ dilatation will serve admirably in a great majoritj' of 
strictures but, for instance, in the patient who had the diverticulum, dilatation 
had to be done every three to four days to avoid retention. Before that, the 
pyuria had never been cleared up, and now the patient’s urine is free from pus. 
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LiLvation of the testicle is the accepted term designating traumatic dislocation 
of the normally descended organ. The first recorded case was published in 1818.^ 
Since this time only sporadic reports have appeared in the literature. In 1929, 
Alyea made a reraew of these cases from the year 1800 and brought to light only 
23 original reports to which he added two of his onm.- In 1936, Herbst and 
Polkey, stimulated b 3 ’^ a case entering their clinic, were able to find 93 reports 
nhich thej-- considered as falling within this classification.^ While there is con¬ 
siderable question about accepting all of these cases as tme traumatic luxations, 
the statement that the condition is an exceedinglj'^ rare occurrence is attested bj' 
their studies. 


The testes lie in the scrotmn loosety suspended by the spermatic cord and the 
surrounding fibers of the cremaster muscle. Some support is derived from the 
mtercrural and infundibulifoim fascias. The scrotum itself is made up of a thin, 
^sily mobile integument which covei-s the dartos fibers of unstriped muscle, 
ontraction of these smooth muscle fibers results from various stimuli. Contrac- 
lons of the dartos must not be confused with those of the cremaster muscle, 
he cremaster reflex affects the testicle and not the skin of the scrotum.« Direct 
rauma, sudden rdolent muscular effort or continued pressure against the tes- 
ic e may result in its excursion to an abnormal position. The line of migration 
epends upon the force and direction of the blow, the length of the spermatic 

cord and the anatomical variations of the pathways along which the testicle 
progresses. 


n wew of the increasing incidence of severe pelvic injuries, particularly of the 
n-over tjrpe, it is surprising that this condition is not more frequentlv en- 
oun ered. The facility with which the testicles escape injury, due to their mo- 
The nrmlrstructure of their covering, has been noted by numerous writers 
invnf of fear and emergenc 3 q with its resultant effect upon 

vital oTgauL™’'''^" these 

Path'wis: possible 

1) The internal group in which there is a rela.xation of both the neeP 
ciotum and of the external inguinal ring. This allows the testinle t i ^ r 
;nto the inguinal canal. There is the possibility o the ' 

through the canal into the abdomen and perhaps downIntTthe fe ^ 

everal eases have been reported in which the testicle was found wffSn tSTn 
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gumal canal. Herbst and Polkej^ record 2 cases of the migrating organ entejfng 
the abdomen. None have been found vithin the femoral canal. One unusual case 
reported by Jurinka in 1904^ describes a run-over accident in which the dislo¬ 
cated testicle was found within the hip joint. See figure 2. 

2) The superficial group in which the testicle meets obstruction at the e.\ter- 
nal inguinal ring and does not pass through but is di\"erted subcutaneously into 



Fig. 1. Pathways of migrating testicle, as outlined by Alyea. Surg., Gynec. & Obst. 
49: 600, 1929. 



Fig. 2. Diagram of limitations of migration 


any position on the circumference of a circle, the hub of which is the external 
ring and the diameter the length of the cord. In this group we find the superficial 
inguinal, pubic, perineal, penile, and crural types. These are the moi’e common 


locations. See figure 2. 

3) Compound dislocations in which the testicle meets a tight scrotal neck 
which impedes upward progress resulting in a herniation of the organ through 
the scrotal wall. A number of these cases have been collected. See figure 3. 

Herbst and Polkey harm discussed the mechanics of testicular migration and 
have carried out e.xperimental studies on dogs and human cadaver material. They 
found no difficulty in causing a migration of the testicle to an abnonnal position 


® Jurinka; Zentralbl. f. Chir., 31: 1100, 1904. 
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but stressed the fact that the fascial coA^erings of the testicle must be injured to 
result in a permanent fixation in the anomalous location. Their classification of 
migratoiy routes corresponded udth those of Aljma. 

Ockul}"^, in reporting a case of bilateral luxation occurring in a military acci¬ 
dent during the recent vrar, objects to the inclusion of scrotal injuries, Avith re¬ 
sultant herniation of the testicle through the scrotal AA'all, AAuthin the classifica¬ 
tion of luxation of the testicle.® He belieAms that this term should be reserAmd for 
cases AA'here “a preAUously normally located testicle assumes a nonscrotal posi¬ 
tion by being forcibly propelled through normal anatomical apertures or along 
fascial planes.” I belieAm his point is well taken. In the interests of simplicity the 



left Hotis 


Fig. 3. Hernia of testis. After .Alyea 

term herniation of the testicle should be used for those cases in which a break in 
the scrotal wall allows the testicle to lie outside the bodjn 
Luxation of the testicle should be limited to; 1) the superficial group, in Avhich 
the organ is forced to its new location along fascial planes, and, 2) the internal 
p-oup, where the gland is forced into the inguinal canal and possibh- the ah- 

rlnTYinr* ^ Ay au 


This condition must at once be differentiated from congenital anatomical 
anomalies of crjiitorchidism and ectopic migrations of the testis. These m'e nres 
ent at or develop shortly after birth. Luxation of the testis occur- ^ u 

descended organ and the change of location is the result of either t 
muscular effort. trauma or 


The case to be reported is that of a 40-year-old truck driv 
‘ Ockuly, E. A.: .Am. J. Surg., 71: 93-95,194G. 


er who was knocked 
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dowTi and run over by a lumber yard truck. The patient sustained multiple 
fractures of the right leg and pelms together vuth numerous abrasions and se¬ 
vere contusions to the soft tissue over the inguinal canal and thigh. On entry to 
the hospital it was noted that the right testicle was not present in the scrotum. 

Because of the serious fractures and soft tissue injuries, no further considera¬ 
tion was given to the absent organ. 

The patient made an excellent recovery. Numerous skin grafts were necessary 
to repair the abraded areas. After the dressings were finally removed, the patient, 
quite naturally, engaged in a personally conducted inventory to establish his 
physical status quo. He made the distressing discovery that his right testicle was 
missing from the scrotum. His physician reported to him that on entry to the 
hospital no testicle was present and that examination had failed to locate tire 
missing organ. Urologic consultation was authorized and a small globular mass 
was palpated in the area of the midportion of the inguinal canal. This was painful 



Fig. 4. Superficial inguinal luxation indicating site of testicle as found at surgery 

to pressure and was thought to be an undescended right testicle. Palpation of the 
external inguinal ring was difficult at the time due to the freshly healed tissue. 
The scrotum was normal in appearance and not atrophic, as is usual in cryptor¬ 
chidism or congenital ectopic testicle. 

As the patient became more active he complained of pain in the groin on flex¬ 
ing the leg. This was dull and aching in character and increased in severity as 
the day progressed. It was not referred. There was no abdominal or loin pain. 
The patient insisted that the testicle was present in the scrotum prior to the 
accident and in this he was corroborated by his wife. As the discomfort inter- 
ferred with his rehabilitation, an exploratory operation was authorized Iry the 

insurance carrier. _ 

At operation an incision was made parallel to and directlj-^ over the ingvnna 
canal. As the subcutaneous tissue was dissected free, the testicle was found lying 
upon the aponeurosis of the exteimal oblique with the lower pole pointing up¬ 
ward. The tunica vaginalis was intact. The cord was free and entered the cxter- 
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nal inguinal ring at a rather acute angle. There was no obstruction to the blood 
suppl 5 L The testicle and epididymis were intact. The testicle was slightly reduced 
in size. It was rather firmly bound to the aponeurosis by a light covering of ad¬ 
hesions. These were easily freed and the testicle and epididymis were re-intro- 
duced into the scrotum, which required only manual opening. A Torek fixation 
vas done to insure the testicle remaining in the scrotum. The wound healed 
rapidly and a month later the Torek flap was released. The patient was dis¬ 
charged as cured. 

These cases are rare, but due to an increase in run-over accidents they should 
be encountered in greater numbers. The diagnostic point to be stressed is the 
normal empty scrotum. This differentiates the condition from crj’-ptorchidism 
and ectopic migration of the testis, in ivhich the scrotum is almost invariably 
atrophic. Diagnosis is frequently hindered by damage to soft tissue, the presence 
of hematoma, and by edema. In severe accidents the shock and more serious 
injuries overshadow the abnormal position of the testicle. 

Treatment of these cases varies with the length of time between injurj”- and 
diagnosis. IManual reduction is possible in early cases where edema and injury 
vtU allow. 'WTien the testicle remains in its abnormal location for a longer time 
there rapidb^ develops a covei’ing of adhesions which requires surgical reduction. 
In the cases recorded these have been highly successful. 

?’27 IF. Seventh St., Los Angeles, Calif. 
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LYMPHANGIOMA OF SPERMATIC CORD: REPORT OF TAVO CASES 

JOHN K. ORMOND and ORMOND S. CULP 
From the Henry Ford Hospital, Detroit, Mich. 

Cysts involving the spermatic cord and scrotal contents maj" be divided into 
five groups, according to their origins. 

1) Commonest are those rising from the peritoneal prolongation, which in¬ 
clude all the true h 3 ''droceles. These hj'^droceles are of several lands: simple h}'- 
drocele of the testis with complete obliteration of the peiitoneal e.vtension to the 
testis; simple h 3 "droeele of the testis and cord, open or closed at the internal 
ring, invohdng all or only part of the cord depending on the degree of obliter¬ 
ation; bilocular, with part in the abdominal cavit 3 ’’; and multiple C 3 ^sts of the 
cord due to either interrupted areas of obliteration or to inflammatory adhes¬ 
ions. H 3 '^drocele of an old hernia sac is reported but is ver 3 '' uncommon. 

2) C 3 ^sts of the epidid 3 Tnis. These are of two lands: retention C 3 'sts filled 
with spermatozoa (spermatoceles), and simple serous cysts. 

A spermatocele is a true retention C 3 ^st of an aberrant tubule of the rete testis, 
or, more commonl 3 '^, of the head of the epidid 3 Tnis, or may arise as the result of 
obstruction of a tubule which has become distended with semen and dilates. 
There are two clinical t3T3es of spermatocele: intravaginal, occiiri’ing between 
the testis and the epidid 3 Tnis; and e.xtravaginal arising above, and, when large, 
indistinguishable from h 3 '-drocele except by the character of its contents. 

Serous C 3 '-sts ma 3 '’ be multiple, are usuall 3 ’’ small, and are said to arise from the 
visceral Ia 3 ’'er of the tunica vaginalis (rarely from the albuginea) and are only 
important in the differential diagnosis of testicular tumors. Their remo^ml en¬ 
tails removal of the epidid 3 Tnis. Similar to these are C 3 'sts arising from the 
albuginea of the testis proper. 

3) C 3 ’^sts of the foetal remains, mullerian duct and wolffian bod 3 ^■ These in¬ 
clude the paradid 3 Tnis or organ of Giraldes, the ducts of Kobelt, the appendix 
testis and tlie appendi.x epididymis. Small cysts of the appendix testis are not 
uncommon, but the others are rare. 

The mullerian duct C 3 '^sts except for C 3 ^sts of appendix testis are seen at the 
prostatic end. The inter^mning duct is complete^ obliterated, though theo- 
reticalL" it should be possible for a C 3 ’^st to arise along its course. 

4) Hematoceles, almost invariabl 3 ^ due to trauma. 

5) Miscellaneous rarer conditions: Echinococcus C 3 ’^sts: filariasis; dermoid 
C 3 "sts; hemangiomas; and Lunphangiomas. 

We are reporting here 2 cases that belong to the last group. The3" were remark¬ 
able in that their prompt recurrence necessitated another operation less than a 
month after the first in each case, and their probable nature was not suspeclc 
until these recurrences. 

Re.ad at annual meeting, American Association of Genito-Urinary Surgeons, Ilorslic}, 
Pa., May 26, 1950. 
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CASE REPORTS 

Casel. Xo. 503826, a 2| year old boj-, was seen in iirologj* for the fii'st 

time on November 28, 1949 at which time the parents claimed that there had 
been swelling of his sci'otum for one year. Xhe patient had been deh\ eied at the 
Henr\- Ford'"Hospital on iMarch 24, 1947, was chcumcised before leamng the 
hospital and bad been considered normal. He was admitted with acute tonsilhtis 
from September 14, 1949 to September 16, 1949, at which time the scrotum ap¬ 
peared blue and was approximately 3 times noimal size. 

He was admitted on the urologic sendee November 30, 1949. Both testes were 
palpable deep in the scrotum. The contents on the right seemed entirely normal. 
The left side was about three times normal size, bluish, and it transilluminated. 
The swelling extended to the external inguinal ring which was dilated but no 
actual hernia could be demonstrated. The remainder of the physical examination 
was essentially negative. 

Preoperative diagnosis; Left hydrocele with possible bleeding. 

On December 1, 1949 operation was perfoimed by Dr. Culp. The left scrotal 
contents were exposed through a low inguinal incision under ether anesthesia. 
The speimatic cord was sunnunded by a large amoimt of fat and numerous small 
bluish-brotrn cysts that extended to the external ring and also toward the mid¬ 
line in the presjmphyseal area. The inguinal canal was opened, the cord was 
identified and freed easily and exploration revealed no hernia. The small cysts 
in the upper scrotum varied from 0.5 to 1.5 cm. in diameter and were excised 
along with much of the presjmphyseal fat on the left side. 

The scrotal contents were dehvered by combined shaip and blunt dissection 
and one large cyst about the size of a golf ball was found below the testis and 
epididjmis. It was opened during deliveiy- and proved to be multilocular and 
very vascular. There was no connection with the testis or epididjmis. The 
tumca vaginalis was opened, the contents appeared normal in every- respect and 
the excess tunica was excised. No attempt was made to explore the depths of the 
scrotum. 

Study of the stugical specimen Qio. 110639) showed that the largest cyst 
weighed 9 gm. The wall was thin, smooth and glistening. iMicroscopicallv the 
wall consisted of heaty- collagenous fibrous tissue in which there were manv thin- 
walled veins. The lining consisted of flat mesothelial cells (fig. 1. A). 

The postoperative coui'se was uneventful. There was minimal edema on the 
left side of the scrotum and the patient was discharged on December 8, 1949 (S 
days postoperative) with the incision healed. 

Five days later (December 13. 1949) he was back in the out patient depart¬ 
ment with further blue discoloration on the left side of the scrotum. Within the 
subsequent week it became the size of a hen's egg, fluctuant, and transiUumi- 
nated. Tlicre was no evidence of hernia. The enlargement was confined to the 
scrotum and no swelling could be found near the SAmphvsis 
He was readmitted on urology- on December 27,'i949.‘Two dav= later the left 
side of the scrotum was opened under ether anesthesia. .Just und'er the scrotal 
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skin a large cavit}^ filled u'itli dark bluish-brown fluid was entered. In the depths 
of this sac the testis was well preserved but adherent. The anatomical arrange¬ 
ment resembled the cavity of a hj^drocele of the tunica vaginalis but the tunka 
had been excised at the previous operation. 

The evacuated fluid was centrifuged and the sediment was studied micro¬ 
scopically. It consisted of innumerable red blood cells, a few white blood cells 
and much fibrin. 

The entire sac was excised after which numerous minute, opaque and broAraisli 
cysts were found deeper in the scrotum and extending into the pei-ineum. These 
were embedded in copious fatty tissue. Further dissection included excision of 
the scrotal septum and all of the cyst-bearing tissue of the perineum. The right 
tunica vaginalis was exposed but not opened. 



Histologically (No. 111187) the walls of the cyst showed cellular fibioiis tis¬ 
sue in which there were manj’’ dilated, thin-walled veins. The linings weie not 
preserved rvell enough for adequate studjL 

The convalescence was uneventful and the patient left the hospital on Janu¬ 
ary 4, 1950 (6 days postoperative). 

One month later (February G, 1950) no lecuirence had taken place and the 
child wms asjTnptommatic. The testes weie in good position. The right vas 
freelj’’ movable, while the left seemed to be fixed to the scrotal wall. 

Case 2. H.F.H., No. 512649. The child was not born at the Henry Foul Hos¬ 
pital but had been followed by the depaitment of pediatrics since the age of 3 
months for feeding and general care. He was first seen bj"^ the dirdsion of uiolog> 
at the age of 28 months at which time it was thought theie was a hydrocele o 
the cord probably communicating with the peritoneal cavity. The parents wisiie 
to have this remedied and he was admitted for opeiation fii'C months later at 
the age of 33 months. He was a well developed, well nourished child with no ah- 
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normalities found in the physical examination except the enlargement in the 
resion of the left cord Mhich was soft and transmitted light. There teemed to be 
no testicular hydrocele and no hernia could be detected. 

Operation was performed by Dr. Ormond on January i, 1950. Incision was 
made in the left inguinal region above the inguinal ligament as for a hernia 
operation; eventually the external ring was incised and the testicle and cord 
delivered into the woimd. There were found a series of cysts of difierent sizes 
running from the gubemaculum to the internal ring. These were incised and 
dissected out in so far as possible. There was vert* little fluid under the tunica 
vaonalis. Also there was no hernia and the cysts did not commumcate with the 
abdominal peritoneum. The testicle was replaced in the scrotum and the wound 
repaired as in the operation for hernia. 

Recoveiy was uneventful except that on discharge 10 days later, the left side 
of the scrotum was much enlarged, slightly bluish in color and transmitted light. 
Previous to operation the scrotum had not been enlarged. There was evidently 
recurrence of cysts, so he was readmitted to the hospital and a second operation 
performed on .January 24, 1950, seventeen days after the first one. 

At this time the left side of the scrotum had increased greatly in size. Incision 
was made in the scrotum and run up into the inguinal region. There was formd 
to be a cyst bearing, fibrous mass of tissue invohing part of the scrotal septum, 
gubemaculum, tunica vaginalis and rtmning trp the cord. In dissecting this cyst 
bearing tissite from the cord, etc., the corpus cavemosus was exposed near the 
I>eno5crotal junction. 

Following this operation recovery was uneventful and to date there has been 
no recurrence. 

In neither the tissue removed at the first operation nor in the second, was the 
lining of the cysts preserved enough for microscopical diagnoses (fig. 1, B). 

In both of these cases, we have made the diagnosis of h-mphangioma, as much 
on the clinical data as on the microscopic findings, and in this diagnosis Dr. 
Frank Hartman concurs. These are classed among the rarer conditions, but 
since the tissue removed at the time of operation for such cysts may be subjected 
to only perfunctory scmtiny—such tumors may be more common than would 
appear from a search of the literature. 


In Moore's Talhooh of Pathology it is stated that cystic hmphangioinas occur 
in the neck and in the inguinal region. Tumors vaiy from a few small cv 5 t« to 
large masses. On dissection numerous small and large, thin walled cvst's filled 
with a clear straw colored or colorless fluid are seen. Between the cysts there is 
a small amount of fibrous tissue. Microscopically the c.vsts are seen to be lined 
M-ith flattened endothelium which rests upon a moderately collagenous connective 
tissue. It is highly probable that this tumor originates from some anomalv 
m the development of the primitive l.vmphatic spaces. It is commonest in chii 
dren. on the nght rather than on the left and in girls rather than in bov' 

A peculiar neoplasm of the serosal layer of the tube and of the epididtmti- 

owe-: 
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Ewing mentions filariasis of the scrotum but sa 3 ^s nothing of Ij'^mphangioma. 

In Kaufmann s Pathology, translated by Reiman, tymphangiomas in general 
are circumscribed tumors consisting of netlike connected capillarj’' and larger 
lymph vessels. Cavernous tymphangiomas consist of larger lymph spaces lined 
with endothelium and surrounded by more or less firm fibromuscular walls. The 
classic example is macroglossia. Cj'^stic lymphangiomas, or hygromas, consist of 
cj^sts, simple and divided, lined with endothelium. The contents are serous, 
milky or chocolate colored. 

Watson and McCartj'' in 1940 reported on 1056 cases of blood and Rmpli 
vessel tumors. In discussing cj'^stic tymphangioma or hj'^groma, thej’’ stated that 
it may occur in the groin and be multilocular, lined with endothelium and filled 
with serous fluid. They made the interesting observation that thej'^ show a re¬ 
markable tendency to recur. 

Lymphangiomas are much less common than hemangiomas and are reported 
in the mesentery, omentum and internal organs such as spleen, liver, intestines, 
pancreas, broad ligaments, etc., but are most frequent in children in the neck, 
axilla and groin. In the groin they are oftener found associated with the round 
ligament in girls, than with the spermatic cord in boys. Treatment has been by 
radiation, injection of sclerosing fluids, carbon dioxide snow, cauterization and 
surgical removal. The mortality of those in the neck and tongue has been quite 
high due to infiltration of the tumor, its remarkable tendenc}’" to recur and to 
extend, and infection. A common complication has been Ijmphorrhoea. 

Those in the groin are apparentl}’’ much less dangerous and more amenable to 
surgical removal, which is the usual method of treatment. 
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AX EVALL'ATIOX OF TRAXSLXJIvIBAR .ARTERIOGRAPHY 

PARKE G. SMITH, THOMAS W- RUSH and ARTHUR T. EVAXS 

From Ihe Division of Vroiogy of the Deparlmenl of Surgery, College of Medicine of the 
University of Cincinnalij Cincinnalij u. 

Our stud}' of translumbar arteriography was begun approximately 20 months 
ago using the procedure in selected cases onl}'. As our experience has increased, 
w e have used the technique less specificallj' and now include it as a diagnostic 
measure in the study of many conditions. We are attempting to a^^certain the 
diagnostic limits of this type of vascular visualization, especially as applied to 
urolog}', and to study any resulting iU effects from this procedure. After per¬ 
forming over 300 translumbar arteriograms, we remain respectful of the pro¬ 
cedure, have become enthusiastic about its application in selected cases and have 
come to appreciate its relative lack of danger. An example of the value of arteriog¬ 
raphy will illustrate one of the reasons for our above feelings toward 
this spectacular procedure. 

A'. W., Xo. 258063, C. G. H., a 40 year old colored female was seen in the 
urolog}' clinic in Xovember 1949, for urethral dilatations because of stenosing 
fibrotic lymphopathia venereum. At a routine return vi.sit on Januarj' 2, 1950, 
the patient complained of a throbbing pain in the left costovertebral angle of 
4 days’ duration. There were no new urological symptoms. Retrograde pyelo- 
grams, taken the next day, revealed a space-consuming lesion in the lower pole 
of the left kidney (fig. 1,A). Urinalysis of ureteral .specimens was normal. Divided 
phenoLsulfonphthalein excretion was normal. Our diagnosis, of necessitj', was a 
ma^-j encroaching upon the left renal pelvis—tumor vs. cyst. An arteriogram 
(fig. 1,jB) revealed an avascular area in the region of the ma^s in the left kidne}'. 
The ava'-cularity r\as consistent with the diagnosis of renal C 3 'st. Surgical ex¬ 
ploration of the left kidney for correlation of the arteriogram and pathological 
state confirmed the diagnosis of .‘-olitary renal cy.st. 

The full application of the values of translumbar arteriography is still unknown. 
We believe that it will, with time and in selected ca=es, become as important to 
urologi'-ts as most of our now routine procedures. 

A'a&cular visualization with contrast media was accomplished within a short 
time after Roentgen announced his epoch-making discover}-in 1895. Haschek and 
Lmdenthal visualized penpheral ve'-seE in an amputated aim at that time, but 
the contrast medium u«ed was not applicable to clinical u^e becau'-e of its toxicity. 
Cameron, in 1918, discovered that the iodide molecule wa<= radio-opaque. This 
m addition to Rowntree’s disclosure that the lenal parenchyma po''e.«sed the 
ability of selective ‘•ecretion and concentration of the salts of iodides, opened an 
entirely new field of diagnostic po^ribilities to the urologist; namely, excretoiy 
and letiogi-ade urogi-aphy a^- well as va.<-cular visualization. However,’it was not 
until 1924 that Barney Brooks began peripheral vessel visualization as a diag- 

10-/)'“'* Amoncan Urolopical As=ociation, Washington, D. C , May 30 , 

\ «c<nifl to this ii-iiicr imII apprar in the .luU issue. Eihtor 

on 
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nostic aid. It Avas a Portuguese urologist, Dos Santos, Avho first realized and 
visualized the application of arteriography by the translumbar route of the 
abdominal aorta as an aid to the urologist. He reported the technique and the 
value of this procedure to the Surgical Societj’’ of Paris in 1929. Dos Santos came 
to the United States in the early 1930’s and demonstrated the technique and 
pi esented his findings before a number of urological and sui'gical groups. Among 
others, 0. A. Nelson of Seattle and A. Keller Doss of Ft. Worth viewed Dos 
Santos demonstration and realized the values of this diagnostic proceduie. 
Apparently the}^ possessed less temerity than other American urologists for 
when the opportunity presented itself, thej’' punctured the aorta to produce 
arteriograms. These two men in 1942 independent!}’', but almost simultaneous!}’, 



Fig. 1. A, mass encroaching upon left lenal pelvis B, avascular area in legion of mass, 
indicating cyst. 

published reports of their e.xperiences with translumbar arteriography and 
thereb}’ pioneered this procedure in the United States. 

Our initial interest in this study was prompted b}’ a suggestion of one of us 
that this diagnostic technique might satisfy our desire to study the vascular 
s}'stem of the kidneys in certain individuals complaining of pain, obviously 
renal-like in nature, in whom ordinaiy urologic diagnostic methods had failed 
to reveal evidence of abnonnality of the kidney. 

It has long been known that the cause of renal pain is an increased intra- 
capsuiar pressure. An}' interference with the mechanical efficiency of either of 
the two e.vists fi'om tlie renal parencliA'ma, ureter or A'ein. predisposes to the 
der'elopment of an increased pressure rvithin the thin and relatively inelastic 
renal capsule. It is also logical to state that the completeness of this interfoiencc 
and the rapidity of its development directly control the se\'erity and the acute¬ 
ness of the resulting attack of renal pain. 
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Ureteral catheterization and excretoiy and retrograde pyelography have made 
it possible for ns to thoroughly investigate the mechanical efficiency of one of 
these exits from the renal parenchj-ma. We hope that the continued development 
of transhunbar arteriography and the more accurate interpretation of arterio¬ 
grams rrill alloiv us to fonn as satisfactoiy an estimate of the efficiency of the 
venous exit from the kidney parenchAuna as we are now able to obtain of the 
unnaiy exit. We liaA'e made some progress in this direction, but an unbiased 
appraisal of the experiences of many observers will be necessaiy before present 
day assumptions become facts. 


EQUIPMEXT 

The equipment for arteriography of the abdominal aorta, which we now use, 
IS e.xtremely simple. It recpiires little space, a fact of importance in the usually 
small x-ray room, is'easily transported from one hospital to another, is not cum¬ 
bersome, confusing or distracting to the operator, for it is simply the equipment 
essential to the perfonnance of the procedure itself. The equipment consists of a 
fraj draped with a sterile sheet, a medicine glass, a 10 cc Sana-Lok control 
SAiinge, an adapter for the SA'ringe and one for the needle with plastic tubing 
attached to each adapter, four sterile towels for draping the patient, a 6 inch, 
8 gauge needle for the punctm'e, as well as sterile gauze for the surgical-like 
scrub of the lumbar area. 


TECHXIQEE OF PROCEDURE 

_ A scout film of the lower chest, abdomen and pehris is made with the patient 
in the prone position on the x-ray table. The film is exposed at 0.10 of a second 
which requires a high-speed Buckj' diaphragm. The patient's back is then given 
a surgical-like scnib and the left lumbar ai'ea draped with sterile towels. The 
scout film IS ret-iewed and any adjustment in exposure technique or position of 
he patient is made. The patient is anesthetized ivith intravenous sodium pento- 
jhal m a hand or wvist vein. An IS gauge, 6 inch needle is then inserted at the 
ower edge of the twelfth rib, S cm. to the left of the spinous processes, in the 
average-sized adult. The needle is passed superiorly, ventrally and mediallv to 
the body of the eleventh or twelfth thoracic vertebra, no lower. Then, in oradual 
step-hke fashion, the needle is advanced ventrally along the bodv of tiie vertebra 
py slight withdrawal of the needle and re-insertion. The needle'is finallv passed 
just under the anterior left edge of the proper vertebra. The stvlet is tbpr, 
removed and the needle advanced | to 1 cm. at which point it enters the\aorta 
nth a sudden release of the resistance as if entering the subarachnoid space 
nhen performing a spinal puncture. The 10 cc Saua-Lok eontml c, • , 

plastic tubing, which has previously been filled uith contrast 
attached to the needle. It is imperative that there be retrooriH^'^fl'^™’ 
into ,1,. p,„,ie n.bmg „.,cl pul^lion of , 1 * col,™ oVfc JS 
made. The rotarj- anodes of the x-rav machine are ^tartepl ’ injection is 

cc solution is injected in 11 to 2i seconds. The film K- exno'' 
ccntimeter is injected. The needle is immediatelv withdrau^ . 

IS promptly taken to obtain a nephrogram. The-entire im;crdmv f^ortTe'shart 
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of the anesthesia requires approximately 3 minutes. If there is a failure repeat 
arteriograms are not made within 24 hours but we do not hesitate to return the 
patient to the x-ray department, repuncture the aorta and repeat the injection 
of the contrast medium the following day. 

We have used 75 per cent neo-iopax and 70 per cent diodrast and are now 
studying the values of 70 per cent urokon. 

COMPLICATIONS OF PROCEDUnE 

We have been asked, “Why is there so little translumbar arteriography being 
perfonned in this countiy?” To us the answer is quite clear; there is an apparent 
but unjustified fear of puncturing the aorta with a needle. We, too, were con- 



Fig. 2. Injection of superior mesenteric arter3'; note colonogram 

cerned when we first utilized this procedure; however, in over 300 cases of aortic 
puncture, we have had no fatalities and the morbidit}" has been amazingb" in¬ 
significant. Our patients, routinelj'-, are ambulatory and partaking of a regular 
diet within 2 to 3 hours after completion of the stud 3 L The onlj^ complaint.s made 
bj" our patients have been those of occasional lower left chest pain and infre¬ 
quently, left shoulder pain. 

Mesenteric thrombo.sis with re.sulting death has been reported following the 
injection of contrast medium into the superior mesenteric artery. We In-n-e acci- 
dentall}" injected solelj' the superior mesenteric artcr}^ on several occasions 
without ill effects (fig. 2). Accidental superior mc.scnteric arteiy injection of 
contrast medium results in mesenteric thrombosis becau.se of one or a combina¬ 
tion of the following; 1) use of too great a quantit.v of confra.st medium, 2) too 
great an injection pressure, or 3) the use of too toxic and irritating a contrast 
medium. Anj" one or combination of the before-mentioned mai' produce exce.«sive 
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end arteiy spasm mth resulting ischemia and thrombosis. The injection of a 
less irritating contrast medium and injection of contrast medium in less quantity 
per second will aid in preventing this accident should the mesenteric arteiy be 
injected accidentally. The best means of prevention of this accident is injection 
of the aorta at T-11 or T-12 vertebra, which is always above the coeliac axis. 

The perfoimance of translumbar arteriography has not been utihzed bj’ 
man}' physicians because of fear of hemorrhage following aortic puncture. This 
possible accident was of concern to us when we began our study of this diagnostic 
tool, but as our study has progressed it is apparent that this fear is unwarranted. 
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riG. s. A, loc.ition of aortic puncture in peri aortic tissue of patient ivith Iivpertension. 
-Note absence of bleeding. B, clean puncture of aorta through atheromatous'plaque. 

In order to cletennine the eSeet of aortic puncture by an 18 gauge needle we 
have made two types of studies, one in which we have in 13 moribund patients 
purposely punctured the aorta before death (30 minutes to 4 days) and have 
■''tudied the aortas of these patients at the autopsy table: in a second group, we 
have made studies of the aortas of 9 patients upon whom aortic punctures were 
perfomied and who succumbed 24 days to 6 months after puncture, from causes 
othoi than the aortic puncture. 

In the first group, 11 of the 13 patients had no evidence of extra-aortic bleed- 

me n ’ hypertension with a diastolic 

prc.^.mo greater than 110 mm. of Ilg. The remaining 2 patients Imd small Cl 2 
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cm.) areas of hemorrhage at the puncture site with no evidence of fresh bleeding. 
The aorta, m no case, showed evidence of a large tear and in all, it was quite 
difficult to locate the site of puncture (fig. 3, B). In 2 cases the puncture was 
through an atheromatous plaque, yet no evidence of hemorrhage was seen. 

In the second group of 9 patients, we could find no abnonnalities of the 
aorta or peri-aortic tissue. We have punctured the aortas of patients with 
diastolic pressures of over 140 mm. of Hg. without apparent ill effect. On several 
occasions, puncture of a sclerotic aoi’ta has been recognized bj’’ the grating sensa¬ 
tion of a calcareous plaque against the needle (fig. 4) 3 ’’et no ill effects resulted. 
Some patients who have aortic puncture maj'^ bleed a small, but not dangerous, 
amount. This bleeding we consider to be similar to, but of no more clinical 



Fig. 4 A, scleiotic aorta and calcification in region of non-functioning left kidney. 
B, contrast medium filling scleiotic aoita and demonstrating sclerotic plaque obstructing 
left renal artery. 


importance than the bleeding seen following venipimctiu e. We do not consider 
Itypertension or arteriosclerosis a contraindication to the procedure. Anj' pa¬ 
tient who is ph 3 ’’sicall 3 '^ suitable for sodium pentothal anesthesia we consider to 
be a candidate for translumbar arteriograph 3 '', unless the patient is sensitive to 
iodides or is in renal failure. Xone of the patients in our series of transhimhar 
aortic punctures has suffered ill effects from the procedure. 

Aortic intramural injection of contrast medium has not been previousl}' re¬ 
ported. When encountered b 3 ' us, considerable speculation and concern resulted 
(fig. 5). The possibilit 3 ' of necrosis of the aortic wall, with rupture, was discussed. 
We have seen onb"^ one patient in whom contrast medium appeared to be in¬ 
jected into the wall of the aorta. This patient expired 24 da 3 's later due to car¬ 
diac failure from arteriosclerotic ]i 3 "pertensive lieart disease, and at autopsy 
the aortic wall and peri-aortic area were without abnoimality (fig- 6). 
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Extra-aortic injection of contrast medium, or extravasation of it. lias been of 
concern to all when first seen. This has occurred more than 25 times in our series. 
The amount of contrast medium injected outside the aorta has varied from a 
few cubic centimeters to the entire contents of the sxTinge, 12 cc. In aU of these 
cases, follow-up films, when made, reveal complete absorption of the contrast 



Fig. 5. Case E. M. Aortic intramural injection of contrast medium 
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auto*p=y^' ^ peri-aortic tissue without abnormality 24 days later at 


medium just as one obsert'es in intramuscular injection of contrast mediiun for 
excretoix- urography in children. These patients arc, of course, predimo^ed to 
patn m the area of the lower left chest but othenvise have no difficulties We 
have made no attempt to aspirate or surgically drain the area of exdra-aortie 
injection nor have we con.^idcred it necessanx - * - tic 

The use of sodium pentothal anesthesi.a: with the patient prone, is not ideal. 
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Patients leceiA ing sodium pentothal are apt to develop lai’jmgeal spasm, although 
pieopeiati\ e atropine medication makes it less likelj’'. The patient in the prone 
position vith laryngeal spasm is most difficult for the anesthetist to manage. 
However, should laryngeal spasm occur, the procedure can be interrupted in 
seA eral seconds bj^ promptty remordng the needle and quicklj’^ turning the 
patient to the supine position for proper care by the anesthetist. 

Sensitivity to the contrast medium has not been seen by us. We require that 
all patients have an e.xcretory urogram made with the contrast medium being 
used for ar'teriograph}’’ at least 24 hour's befor'e arteriograph}^ is perfoi'nred or 
have an intravenous test of sensitivit 3 ' to g- cc of the contrast medium before 
aortic injection. In addition, it is imperative to ascertain that the patient is not 
in renal failure. 

Acute iodinism has not been seen in our series because we use a quantity of 
iodide that is very little greater than that nor-mallj’^ used for excretorj' rirog- 
raph 3 ^ Acute iodinism was reported bj’^ Nelson and an attempt made to prevent it 
b}'^ immediate post-arteriogram therap 3 ’^ with 1000 cc intravenous sodium chloride 
and ascorbic acid. We original^ used this therap 3 ’^ but discarded it early in our 
studies as we believed that it is irnnecessar 3 ’^ when onl 3 ’^ 12 cc contrast medium 
is injected. 

The per-foration of an intraperitoneal hollow viscus with the needle while 
attempting aortic puncture has most certainl 3 ’^ occurr'ed, but has not been recog¬ 
nized, in our series. We do not believe that this is a dangei'ous event. We are 
certain that intraper'itoneal hollow visci ma 3 ' be pei'forated b 3 ’ a needle without 
gross contamination of the peritoneal cavit 3 ' and without continuous leakage of 
the contents of the hollow rdscus. It is certainl 3 ' an event to be ar'oided, if at all 
possible. 

Pneumothorax can occur due to 1) abnoi’malit 3 ' of position of the pleura, oi 
2) carelessness or confusion on the part of the operator. Wlren it occurs, it nia} 
easity be treated b 3 ’^ simple aspiration of the pleural space with the punctuie 
needle and a S 3 'ringe. We have not seen this accident in our series. 

It is our belief that the dangers of artei'iography are amazingly limited and 
that such dangers as do exist, result from carelessness and haste on the part o 
the operator. In instmcting our assistants in the technique of perfoming trans- 
lumbar arteriograph 3 q it has become increasingly evident that although the 
technique is simple, absolute precision is necessaiy. We haA'e found that haste 
and “short cuts” lead to poor results, anxiet 3 " and disappointments. 

V.4LUES OF ARTERIOGRAPHY 

The vascular pattern of the renal parencln-ma in the noi-mal state is t 3 'pical. 
Abnormalities of the renal parench3'mal arterial pattern are therefore important, 
the number of arteries entering the renal mass and the point of their entrance 
are often significant. We have found arteriogi-apln* to be of \'aluc to the urologi-t 
in the follom'ng waA's; 

1) to demonstrate aberrant vessels to the kidne 3 ' in normal position; 
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2) demonstrate anomalous vessels to the abnoimall 3 ^-located kidney (fig. 

.3) to visualize the presence of renal blood suppl}"^ and lena mass as seen j 
the arteriogram and nephrogram of patients in whom the chaiactei o e re a 





J'lo. 8. A, mass encroaching upon right renal pelvis. B, pooling, puddling and laking of 
contrast medium in right renal mass, pathognomonic of tumor, prov'en at surgery. 

luass is otherwise undetectable due to ureteral obstniction and a nonfunc¬ 
tioning kidnet’; 

■1) to demonstrate that the potential function of a kidney is in direct relation- 
s^hip to the riuantitj- of the blood .supph' of that organ; 
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Patients receiving sodium pentothal are apt to develop lai^mgeal spasm, although 
preoperative atropine medication makes it less likely. The patient in the prone 
position with lanmgeal spasm is most difficult for the anesthetist to manage. 
However, should lai’jmgeal spasm occur, the procedure can be internipted in 
several seconds bj' prompt!}’ removing the needle and cjuickly turning the 
patient to the supine position for proper care b}^ the anesthetist. 

Sensitivity to the contrast medium has not been seen by us. We require that 
all patients have an excretoiA’ urogi'am made with the contrast medium being 
used for arteriography at least 24 hours before arteriography is perfonned or 
have an intravenous test of sensitivity to j cc of the contrast medium before 
aortic injection. In addition, it is imperative to ascertain that the patient is not 
in renal failure. 

Acute iodinism has not been seen in our series because we use a quantit}' of 
iodide that is very little gi’eater than that normally used for excretory urog¬ 
raphy. Acute iodinism was reported by Nelson and an attempt made to prevent it 
by inrmediate post-arteriogram therapy rrith 1000 cc inti’avenous sodirma chloride 
and ascorbic acid. We originally used this therapy but discarded it early in oiu 
studies as we believed that it is lumecessar}' when only 12 cc contrast medium 
is injected. 

The perforation of an intraperitoneal hollow viscus with the needle vhie 
attempting aortic puncture has most certainly occuived, but has not been recog 
nized, in our series. We do not believe that this is a dangerous event. 11 e are 
certain that intraperitoneal hollow visci may be perforated by a needle vithou 
gross contamination of the peritoneal cavity and vithout continuous leakage o 
the contents of the hollow discus. It is certainly an event to be avoided, if at a 
nossible. 

Pneumothorax can occur due to 1) abnormality of position of the p eura, o 
2) carelessness or confusion on the part of the opei’ator. UTien it occurs, it ma 
easily be treated by simple aspiration of the pleural space vith the punc i 
needle and a syringe. We have not seen this accident in our series. . . i jjj 

It is our belief that the dangers of arteriography are amazingl} limitec < 
that such dangers as do exist, result from carelessness and haste on t re pa 
the operator. In instnrcting our assistants in the technique of performing 
lumbar arteriogi-aphy, it has become increasingly evident that ^‘^ougr 
technique is simple, absolute pi'ecision is necessary. 11 e bar e oun 
and “short cuts” lead to poor i-esults, anxiety and disappointments. 


VALUES OF arteriography 

The vascular pattern of the renal parenchyma in the normal 
Abnormalities of the renal parench}mal arterial pattern tlierefoie i P 
the number of arteries entering the renal mass and the point of Pie , 

are often significant. We har-e found arteriography to be of r alue to tl 

inthefollovingways: i 

1) to demonstrate aberrant vessels to the kidney m normal position. 



mass encroaching upon right renal pelvis. B, pooling, puddlinir and 
contrast medium in right renal mass, pathognomonic of timor, proven at "urgen,'. ® 

mass is otherwise undetectable due to ureteral obstruction and a nonfunc 
tioning kidney; 

4) to demonstrate that the potential function of a kidney is in direct relntinn 
ship to the quantity of the blood supply of that oraan- 
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Patients receiving sodium pentothal are apt to develop laiyngeal spasm, although 
preoperative atropine medication makes it less likety. The patient in the prone 
position with laryngeal spasm is most difficult for the anesthetist to manage. 
However, should laryngeal spasm occur, the procedure can be interrupted in 
several seconds promptl}’’ removing the needle and quickly turning the 
patient to the supine position for proper care b 5 ’^ the anesthetist. 

Sensitivit}'^ to the contrast medium has not been seen bj’’ us. We require that 
all patients have an excretory urogram made with the contrast medium being 
used for arteriographj^ at least 24 hours before arteriograph}’^ is performed or 
have an intravenous test of sensitivity to j cc of the contrast medium before 
aortic injection. In addition, it is imper-ative to ascertain that the patient is not 
in renal failure. 

Acute iodinism has not been seen in our series because we use a quantity of 
iodide that is very little gr-eater than that normallj’^ used for excretory urog¬ 
raphy. Acute iodinism was reported by Nelson and an attempt made to prevent rt 
bj’’ immediate post-arteriogram therapy with 1000 cc intravenous sodium chloride 
and ascorbic acid. We originallj'' used this therapj’^ but discarded it early in out 
studies as we belier-ed that it is unnecessary when onl}'^ 12 cc contrast medium 


is injected. 

The perforation of an intraperitoneal hollow viscus with the needle vhie 
attempting aortic puncture has most certainlj’' occurred, but has not been recog 
nized, in our series. We do not believe that this is a dangerous event. 11 e are 
certain that intraperitoneal hollow visci maj”^ be perior’ated bj^ a needle vithou 
gross contamination of the peritoneal cavity and without continuous leakage o 
the contents of the hollow ■\iscus. It is certainly an event to be avoided, if at a 
possible. 

Pneumothorax can occur due to 1) abnormality of position of the pleitra, or 
2) carelessness or confusion on the part of the opei’ator. When it occurs, it nraj 
easity be treated b}’’ simple aspiration of the pleural space with the punc ute 
needle and a syringe. We have not seen this accident in our series. . . i 

It is our belief that the dangers of arteriography are amazinglj’' limrte a 
that such dangers as do exist, result from carelessness and haste on t re Pj*! 
the operator. In instriicting our assistants in the technique of per ormrng 
lumbar arteriography, it has become increasingly e^-ident that althougr 
technique is simple, absolute precision is necessary. H e rave oitnc 
and “short cuts” lead to poor results, anxiety and drsapporntments. 

VAI.UES OF ARTERIOGR.VPHY 

The vascular pattern of the renal parenchyma in the normal "tate m ty^ 
Abnormalities of the renal parenchjmal arterral pattern 

the number of arteries entering the renal mass and the P®'"^ urolom.st 

are often significant. We have found artenography to be of rmlue to 

in the following ways: , 

1) to demonstrate aberrant vessels to the kidney m normal po.- 
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2) demonstrate anomalous vcs'-cls to the abnormally-located kidney (fig. 7), 

3) to \'isualize the prc.«cnce of renal blood .'-upply and icnal ma^-: a.s seen b\ 
the arteriogram and nephrogram of patients in whom the character of the renal 


Fig. 7. .1, nonfunctiouiiiK right kidney bv excretory urograpiiy; .abnorniai appearing 
ieft kidney. B, hypopiastic rigiit kidnov and hon-rotatcd left renal mass. C, minimal riglit 
renal blood supply. Anomalous left renal arteries—3 from aorta and one from common 
ilnac artery. 


rnnt; r encroaching upon right renal pehds. B, pooling, puddling and laklncr 

contrast medium m right renal mass, pathognomonic of tumor, proven at surgery. 

mass is otherwise undetectable due to ureteral obstruction and a nonfim 
tionmg kidney; rrumun 

4) to demonstrate that the potential function of a kidney is in direct relatin 
ship to the quantity of the blood siipph' of that organ; 
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5) to reveal that avascularity of an area of a kidney, in which there is a space¬ 
consuming lesion, indicates cyst (figs. 1, A and B); 

6) to confirm that laking, puddling and pooling of contrast medium in the 
area of a renal space-consuming lesion is pathognomonic of tumor (fig. 8); 

7) to differentiate aneuiysm of the splenic arteiy, aorta or other abdominal 
arteries from other intra-abdominal masses and calcifications; 

8) to demonstrate renal arteiy or e\'en aortic obstmction (fig. 4); 

9) to differentiate extrarenal retroperitoneal tumors from renal tumors; and 

10) to evaluate the renal blood supply of hypertensive patients to determine 
if the Goldblatt phenomenon is in effect. 

Although we now relj'^ upon the infoimation obtained from translumbar 
arteriogi’aphy in upper urinaiy tract studies, we remain cognizant that improve¬ 
ment of certain aspects of this procedure will increase the scope of its usefulness. 

We believe that a more opaque contrast medium is necessar 3 \ One obtains 
adequate concentration of the contrast medium in persons whose weight is less 
than 180 pounds, if the}'" are not too obese, but when the torso mass becomes 
great, a more opaque contrast medium is desirable. 

We are aware of a lack of experience in interpreting arteriograms. There is a 
great need for further correlation of arteriograms and pathological material, as 
well as joint stud}'’ and interpretation of films by separate groups. The interpre¬ 
tation of renal arteriograms is at much the same point as pyelographic interpre¬ 
tation was 5 years after its inception. 

Translumbar arteriography of the abdominal aorta requires a general anes¬ 
thetic. We have ner'er made arteriograms under local anesthesia, although it 
could possibl}'^ be accomplished by procaine flooding of the ai’ea of aortic punc¬ 
ture. However, the insertion of the needle to that depth under minimal anesthesia 
would be quite traumatic and immobility of the patient while the needle is in 
the aorta is considered imperative. Spinal anesthesia has been used in our senes 
and it is satisfactory; however, the anesthetic level must be high and the anes¬ 
thetic persists too long a time for a simple 3 minute procedure. 

We have attempted aortic puncture on 5 children under 9 years of age. In all, 
the puncture has not been accomplished, probably because of failure of the aorta 
to lie to the left side of the vertebral bodies in the region of T-10 L-2. 

Utilization of multiple film exposures during the injection of contrast medium 
is an addition to the presented technique that will undoubtedly give further 
valuable infoiTnation. We har'C used this new method in a poition of oui series. 

A more detailed report will follow evaluating the Fairchild multiple film exposure 
procedure. 

SUMJIARY 

It is our impression that translumbar arteriography of the abdominal aorta 
meets the criteria for a perfect diagnostic procedure m that 1) it is relative y 
safe, 2) the degree of skill demanded can be acquired with relative ease, 3) m 
procedure satisfies the physician’s curiosity in his differential diagnostic pro¬ 
gram, 4) the procedure is often of definite value in making a diagnosis, o) ic 
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procedure freciuently iiids in the ostimiition of the ]n‘op:nosis, and (i) the jirocedure 
frequently enables the physician to make a more intelligent decision as to the 
proper method of therapy. It is our belief that it is important that all urolo¬ 
gists equip themselves with the knowledge of translumbar arteriography of the 
abdominal aorta, for it can he of great A-alue in completing the diagnostic studj' 
of selected urological and associated eases. 

190S Union Central Bhlg., Cincimiati, 0. 
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DISCUSSION 


Dr. a. Keller Doss (Fort Worth, Texas): It is gratif 3 ong to those of us who 
have been interested in this procedure for a time to see that Doctors Smith, 
Rush and Evans have won a first prize for their excellent exhibit presented at 
this meeting. Well do I remember that an exhibit presented at Cincinnati 4 
3 mars ago was Aoewed b^^ manj- as both foolish and fantastic, a mere medical 
curiosity. 

Translumbar aortograplty remains a procedure not to be turned or^er to one’s 
resident to be developed in off hours. Adequate time and preparation in an 
effort to acquaint oneself with the various problems incidental to its execution 
are still worth while. 

Translumbar aortogi’aph 3 ’- in no wa 3 '^ replaces the various methods which have 
been commonl 3 ’' used to investigate the upper urinar 3 v tract. It does, however, 
serve to strengthen immeasurabty the foundation on which sound diagnostic 
measures rest. Arteriogi'aph 3 v afforts an entire new approach in the stud}' of 
patholog}' and deranged ph 3 vsiology. B}' study of the architectural pattern of 
vessels and a correlation of them with careful pathological stud}', we now are 
able further to push back the frontier of diagnostic urology. 

The full benefit to be derived from the procedure awaits, as it has since its 
first introduction b}' dos Santos in the late twenties, the der'elopment of an in¬ 
nocuous contrast medium capable of producing fine visual detail upon injection 
of small amounts of the solution, and the general availability of movie roent- 
genographic apparatus which can record continuous progress of the solution 
throughout the vascular tree. The latter is now available to some. The medium 
remains undeveloped. 

As yet, translumbar aortograph}' seems to offer most to the genito-urinary 
surgeon in its abilit 3 ' to assist in the conser\’ation of renal parenchyuna. Gi'^'cn 
another 10 y'ears and this procedure will be rather generally' adopted. 

Dr. 0. A. Nelson (Seattle, Wash.): Doctors Smith, Rush and Evans have 
given us an excellent exposition on arteriography'. They' ha\'e elaborated well on 
the hazards and complications of the procedure. 

In a recent European trip, I found arteriogj’aphy' used rather frequently. At 
the American Hospital in Paris, they' told me that they' do sometimes up to eight 
arteriograms in one week. TJiat is, of the abdominal organs and extremities. 
The operator put two needles in the aorta; then injected two streams of the 
opaque medium. Doctor Wey'de, a radiologist in Oslo, is doing some good " '>ik 
in arteriography'. Doctor Semb uses arteriography' to determine the feasibility 
of partial nephrectomy' for tuberculosis. Although he utilizes ureteral catheriza- 
tion and py'elography', arteriography' is used to determine the location of tiie 
lesion and the blood supply' in the kidney'. 

Doctor Lindblom, a radiographist in Stockholm, not only' uses arteriography. 
but has worked out a rather detailed method of injecting the kidney' itself uith 
opaque medium. A week ago today', I saw him inject a kidney- that containec 
multiple cysts. The procedure is as follows: With a patient rc.sting on his side, 
the kidney' to be examined in the upward position, he injects an excretory uio- 
graphic substance and places a graduated metal bar from the lower portion of 
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the chest to the iliac crest. Then, after nica.sviring the distance on the films made 
to the kidney area, he does fluoroscopy and determines the location ■\vheie the 
point of the needle is to be placed. The skin is then rendered sterile, injected w ith 
novocaine, and a needle passed down to the desired area. As he advances the 
needle in the kidney substance by a syringe, he asperates as he advances. If 
he obtains fluid from the kithicy substance other than from the pelvis, he knows 
he’s dealing with a cy.st or cysts. If he obtains blood, it usually means that he is 
dealing with a vascular tumor. Then, he injects a very small amount of opaque 
medium. He may have to make several punctures and several urograms before 
coming to a conclusion as to the diagnosis. 

In Oslo, I was told of a patient who develojicd parajjlegia following trans- 
lumbar arteriography. I did not have a chance to interview the physician who 
made the injection. However, he used one of the intravenous pylographic sub¬ 
stances of 70 per cent. We shall probably never know just what happened, but 
know that, in certain types of backs, the needle might inadvertently be passed 
into the spinal canal. Consequently, a needle entering the spinal cord at such a 
high location might conceivably have injured the spinal cord. 

To point out the advantage of arteriography when clinical signs and sjunp- 
toms suggest the presence of a pheochromocj’toma, I wish to show a slide of a 
patient with such a tumor located at the lower pole of the right kidney. I would 
suggest that, before doing arteriography or any other procedure on such a pa¬ 
tient, the blood pressure should first be stabilized by benodaine hydrochloride or 
an adrenolj-tic drug. Finally, although arteriography has a rather limited indica¬ 
tion in the diagnostic field, certain information may be obtained by this proce¬ 
dure that cannot be determined by any other diagnostic method. 

Dr. Arthur T. Evans (Cincinnati, Ohio); We have performed a lot of arterio¬ 


grams and we have not done them always for specific reasons. We believe that it 
IS onlj' by doing repeated translumbar arteriograms that we will be able to per¬ 
fect a teclmique, improve our interpretation of arteriograms and accumulate a 
large enough series to truly evaluate the morbiditj^ and the mortality from the 
procedure. It is not a procedure to be undertaken lightly. It is a procedure that 
n’e still undertake with a certain amount of care. We supeiwise any of our as¬ 


sistants who do the procedure. As a result, we have shown, I think, with the lack 
of any deaths in our series of 300, that the mortalitj' rate is not high enough to 
make the procedure prohibitive because of its accompam-ing danger. 

I do want to add this last note. I am certain that no investigator in this field 
knows a gi-eat deal about translumbar arteriography. I believe that Doctor Nel¬ 
son and Doctor Doss will agree with us. We have seen onH' a verj-, veiy few 
arteriograms, when compared with the number of pyelograms that you and I 
have seen. If oue of our assistants has seen only 300 pyelograms, he has not seen 
many and his interpretation is wanting in experience. Tliat is exactly the way 
'ive feel about our status so far as arteriography is concerned- We are wanting in 
experience and it is only tlwough the continued work and continued performance 
of this procedure, which we expect to continue to do, that we niU be able to nb 

tion of the arteriogram with the pathological specimen in'two thn^^ ^oirela- 
collected from your clinic and ours.” ° thousand cases 



A NONOPAQUE POENTGENOGRAPHIC AND WATER-REPELLENT 

EXAMINING TABLE MAT 

jM. SWICK 

From the time of my original contribution with iopax and Iiippuran for excre- 
toi}^ urogiaphy, it occurred to me that it would be adA’^antageous if a durable, 
water-repellent mat could be developed to enhance the comfort of the patient on 
the usually hard x-ray and examining table, and yet not detract from the effi¬ 
ciency, defmition, and clarity of the roentgenologic result. The debilitated and 
bony indi\adual in particular finds the average table rather uncomfortable. 



Fig. 1. Two piece mat in place on Young urologic table 


I have found the answer to this problem in the following described mat (fig. 1). 
The latter is 1 to 2 inches in thickness and is snuglj' pillow-cased ivithin a special!}" 
devised rubber cot'er arranged witli a zippei' at one end. This cover is removable, 
replacable, water-repellent, and can be dried instantlj"; greasj" materials such as 
tmseline ma}" be easity reraoA^ed with dilute tincture of green soap and water, and 
if necessajy, aleohol, ivithout affecting its durabilit}". I^arious dyes can be casil}’ 
removed in this manner. Following the remotml of greas}" materials with the di¬ 
lute tinctm-e of green soap and alcohol, a slight roughness of the surface of the 
cover may ensue. This, howei^er, may easity be oi'ercome with the application 
of a small amount of finelj" powdered corn starch which restores the original 

This product may bo secured from the Xon-Opaquo Pad Company, GIO Xortli .Avenue, 
Xew Rochelle, X. Y. 
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softness and smoothness. Such applications may be made lepeatedly without in 
anyway affecting tlie character of the mat. Since the mat water-repellent, it 


Fig 2 
mat 



-1, ttithout mat Small calculus in lower pole of right kidney. B, same case, ^^ith 



Figs .- 1 , with mat E\cretor> urogram in case of urethnl i 

<ljlatation of peh-is and caivces on right cide formal upper 

bladder B, same case, without mat Urethrogram depicting diSidu™‘‘°“ 


can be kept drt and clean from patient to patient. It is to be noted thnt cr 
insured m this manner against impi conation tritb the mat is 

various opaque substances that aie con^onlv in use for from 

The me. i. „.™f.c.>„ed either ne . „„e M ,ee J ^ Kreverage 
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sized roentgenologic and examining table, or in two pieces (head-trunk, and leg- 
foot sections) for the tjqDical urologic table with removable leg and foot piece. 

The following reproductions of x-ray films illustrate the results obtained with 
the mat under various conditions. One can note the clarit}'’, definition, and dis¬ 
tortion-free roentgenographic results (figs. 2 and 3). 

In conclusion, I believe that the mat represents a contribution to the much 
needed comfort to the patient during various types of roentgenographic examina¬ 
tions without in any way sacrificing the efficiency of the x-ray results. 

19 E. 83rd St., New York, N'. Y. 



PROGRAM, AXXUAL MEETING. AMERICAN UROLOGICAL 
ASSOCIATION, THE PALMER HOUSE, CHICAGO. ILL. 

Mondm, 21, I'lol 
S:00 \M-n:00 V AI 
Motion Pictures 

Female Lrinani Stre'^s Incontinenrc (13 minute') 

Robert Licli .Ir and (b\ in\itUion) Jo-epli V Maurer, Loui'mIIc, Kcntuckj 

Pepatr 01 Vcvcoinaiiial Fistula (12 minutes) 

Roger 3V Barnes and R Theodore Bergmm, I.O' Vngeles, California 

Ectopic 1 anino-l'retcral Orifice (20 minute') 

Charle-. M Stewart, Lo' Vngele', Californi i 

0:00 \ M -12:00 N 

Interstitial Cell Tumor of the Testicle 

Morton M Ma\crs, Los \.ngole=, California 

From the literature are denied 30 eases of interstitial cell tumor of the testicle, the 
author adding three Their relationship to Inperplasia of the cells of Lei dig, their char- 
actenstics particularli relating to endocrine changes, and a possible confusion with Ser¬ 
toli cell tumor are discu'scd 


DlsCl SSION 

LloldG Lewis Washington, D. C. 

Laboralon/ Controls in Carcinoma of the Prostate Estrogenic and Androacnic Effects 

Philip West .and Donald Malcolm (In imitation) and Carl Rusche, Hollniood, 
California 

\etiie carcinoma is associated with disturbances in balance between elnmotriTisin and 
renmn inhibitors of serum Sensiti\it\ of these anti-enzvanes to neoplastic a’ctnita is 
demonstrated b\ rapid changes followang orchiectomr or steroid administration in p'ro'- 
tatic carcinoma Prompt determination of optimum dosage and hormone effectneness 
mar be made br this relatneh simple procedure 

DlsCl SsION 

William W. Scott Baltimore, ^Marrland 
The Sequelae of Prostalic Surgery 

M Leopold Brodnr and (b\ in\nation) Samuel \ Robins, Boston, Massachusett' 
A. urethrographic studr was made to determine the etiologr of persisteiit and re¬ 
current sr-mptoms after pro'tatectomr Ererr tape of prostatectomr w.as" imestmated 
preoperalneh immediateh postoperatireh, and manr months to rears after 'ui^err 
The causatire factors are classified and risualized hr trpical urethrogram^ The prereii- 
tion of these sequelae are discussed Scientific Exhibit ^ 


Disccsstox 

Samuel L. 3est, Charlottesr ille, 3 irginia 
T \ew Hemostatic igent 

J Srdner Ritter and (br mrit.ation) Henrr Bloomberg, 2rew York Yew Yorh 
This hemo-tatic matenal is compo-ed pnmarilr of compressed starch Its ict i 
pends on mechanical pressure >>o irritating or caustic reaction follow.. 

-Matenal has been adapted in all prostatic operatire procedures for the pa't emht°nmnH!‘ 
and no untoward reaction has been noted P eight months 


Discussion 

Samuel .4.. MacDonald, Montreal, Quebec 


Presentation of Sixth Annual iieard for Heseareh on Male Reproduetiie Trad 
Br Reed M. Xesbit, Chainnan Lward Committee 
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AMERICAA’^ UROLOGICAL ASSOCIATIOA' AN^A’UAL JIEETING 


Recipient for 1951: 

John MacLeod, Ph.D., Associate Professor of Anatomy, Cornell Universitv IMedical 

College, New York, New York 

Address by Dr. MacLeod: 

Certain Concepts in Human Male Fertility 

Tuesday, May 22, 1951 

8:00 A.M.-9:00 A.M. 

Motion Pictures 

Extirpation of the Penis (16 minutes) 

Frederick A. Lloj’d, Chicago, Illinois 


Two Stage Operation for Hypospadias (20 minutes) 

Harry M. Spence and Sydney S. Baird, Dallas, Texas 

Tumors of the Testis (20 minutes) 

James C. Sargent, Milwaukee, Wisconsin 


9:00 A.M.-12:30 P.M. 

Scientific Sessions 

Histological Study of Vesical Urothelium Intervening Between Gross Neoplasms in Total 
Cystectomy 

Meyer M. IMelicow, New York, New York 
E.xcision or any other means of eradication of a bladder neoplasm is often followed at 
varying intervals with development of one or more additional tumors. Total cystectomy 
offers a chance to determine whether such development is a “recurrence” or an inde¬ 
pendent process. If microscopic foci of precancerous and neoplastic tissue can be found 
intervening between obvious bladder tumors, then we are not dealing with “recurrences” 
but rather with the development of new tumors whose onset, on a microscopic basis, took 
place before surgical intervention. 


Discussio.v 

Edwin F. Hirsch (bj’’ invitation), Chicago, Illinois 

Carcinoma of the Bladder: Influence of Depth of Infiltration on the Five-Year Results Fol¬ 
lowing Complete Extirpation of the Primary Growth 
Hugh J. Jewett, Baltimore, Maryland 

The results strongly suggest that tumors, regardless of histological pattern and degree 
of malignancy, which have infiltrated less than half wa}' through the muscularis usualp 
are confined to the bladder wall; and tumors which have infiltrated more deeplj' usually 
have spread beyond it. 

Discussio.v 


Roger C. Graves, Boston, Massachusetts 

Resludy of the First 1400 Tumors in the Bladder Tumor Registry . t, ir -n, m 

Archie L. Dean, New York, New York, F. K. Mostofi and (by invitation) R. ' . Inom- 
son, Washington, D. C. . 

In 1936 a statistical study of the first 1400 bladder tumors in the Registry was pre¬ 
sented by the Registry Committee. The Registry Committee has now re-examinea Jiuu 
of these cases on which follow-up information to 1950 was available. 


Disctrssro.v 


William A. Milner, Albany, New York 

Vesico-Urethral Reflux in the Paraplegic: Cause and Correction (First Prize Essay) 

John A. Hutch (by invitation). Richmond, Virginia . „nii\- 

This essay concerns itself with an operation designed to correct ''^sico-urctoral re 
and with the theoretical conceptions upon which this operation was devised, (bee aio 
Picture Program for Tuesdaj' afternoon.) 

Discussion 


Herbert S. Talbot, Framingham, Massachusetts 
Recess (20 minutes) 



AMERICAN UROLOGICAL ASSOCIATION ANNUAL MEETING 


929 


BtaMcr Elcctrom;ioriraph;i: .1 Xcir A ppronch In Ihc Dinpnosif of Lriiiarij liloddcr Dys- 
fiincjioit (Second Prize Errny) 

\\illiam 11. Iloyce (l)y invitation), Clinrlottcsville, \ irginia 
Muscular activity of the intact human hhuhlor is preceded and accompanied hy elect ro- 
potcntial changes which can he translated into characteristic wave forms bv a suitable 
electronic technique. Injury to cither the bladder musculature or bladder innervation 
produces changes iu these eicctropotcutials which may be readily identified on the oscillo¬ 
graphic record. Scientific Exhibit. 


Discussion 

Charles 15. Huggins, Chicago, Illinois 

Sublolol Cystectomy for Atonic Bladder 
Louis M. Orr, Cjrlando, Florida 

Kesection of the major portion of the urinary bladder for reduction of residual urine 
was first reported by the author in 1030. Since that time the operation has been success- 
full.v applied to atonic bladders of neurogenic as well as mvogenic origin, both congenital 
and acquired. 


Discu.ssion 

George O. Baumrucker, Cicero, Illinois 

-I Method for Establishiny Portal Drainage of Adrenal Venons Blood in Dogs tcilh Metabolic 
Studies Included (Third Prize Essay) 

John T. Grayhack and X. Page Harris (by invitation), Baltimore, Maryland 
Previous e.xperimental work indicates that'livcr inactivates androgens. Life-sustaining 
adrenal steroids are not completely inactivated. The venous blood flow of a dog’s remain¬ 
ing adrenal becomes primarily portal when renal-splenic venous anastomosis is performed 
f type preiiaration. Dogs can survive this procedure. Electrolyte and 

caruonydrate metabolism remain relatively normal. 

Discussion 

Se.vmour F. Wilhelm, Xew York, New York 

.1 Study of Bilateral Total Adrenalectomy in Malignant Hypertension and Chronic X'cphri- 
tis: Preliminary Report 

Geo^eW. Thorn (by invitation), J. Hartwell Harrison and (by invitation) Modestino 
G. Criscitiello, Boston, Massachusetts 

Bilateral complete adrenalectom.v has been performed upon ten patients having severe 
malignant hypertension in varying stages of cardiovascular renal disease. The medical 
®'*‘'Pcal management as well as the physiological changes induced in these patients 
"ill be described. .Adequate substitution therapy with cortisone, adrenal extract, deso.xv- 
corticosterone and electrolyte solutions has made this radical approach a feasible opera¬ 
tive procedure in patients with serious vascular disease. Other implications willjbe 


Discussion 

George F. Cahill, Kew York, Xew York 
Tuesd.xt, Mat 22, 1951 
2:00 PXI.-5:00 P.M. 

Motion Pictures 

Diverliculunt of the Female Urethra (S minutes) 

' irgil S. Counseller, Rochester, Minnesota 

Radical Operation for Tumor of the Urethra (15 minutes) 

J. A. Campbell Colston, jBaltimore, Maryland 


Management in Exstrophy of the Bladder (25 minute-;) 

V\Ilham H. Boyce (by invitation) and Samuel A. Vest, Charlottesx-ille, Virginia 

Mesico-Uretcroplaslic Operation for Reflux (12 minutes) 

John A. Hutch (by invitation) and R. Carl Bunts, Richmond, A'irginia 

The Dorsolumbar Flap Incision ui Urologic Surgery (20 minutes) 

George R. Nagamatsu, New \ork, New York ^ utesj 
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Eecipient for 1931: 

John MacLeod, Ph.D., Associate Professor of Anatomy, Cornell Universitv Medical 

College, ^ew- Aork, Kew AMrk 

Address b 3 ' Dr. iMacLeod: 

Certain Concepts in Human Male Fertility 
Tuesday, May 22, 1951 
8:00 A.M.-9;00 A.M. 

Motion Pictures 

Extirpation of the Penis (16 minutes) 

Frederick A. Lloj’d, Chicago, Illinois 

Two Stage Operation for Hypospadias (20 minutes) 

Harry M. Spence and SA'dney S. Baird, Dallas, Te.vas 

Tumors of the Testis (20 minutes) 

James C. Sargent, Milwaukee, Wisconsin 

9:00 A.M.-12:30 P.M. 

Scientific Sessions 

Histological Study of Vesical Urothelium Intervening Between Gross Neoplasms in Total 
Cystectomy 

jMej-er M. Melicow, Xew A^ork, Xew A'ork 
Excision or anj’- other means of eradication of a bladder neoplasm is often followed at 
varjdng intervals with development of one or more additional tumors. Total ci'Stectomy 
offers a chance to determine whether such development is a “recurrence” or an inde¬ 
pendent process. If microscopic foci of precancerous and neoplastic tissue can be found 
inteiY'ening between obvious bladder tumors, then we are not dealing with ‘‘recurrences” 
but rather with the development of new tumors whose onset, on a microscopic basis, took 
place before surgical intervention. 


Discussion" 

Edwin F. Hirsch (bj' invitation), Chicago, Illinois 

Carcinoma of the Bladder: Influence of Depth of Infiltration on the Five-Year Results Fol¬ 
lowing Complete Extirpation of the Primary Growth 
Hugh J. Jewett, Baltimore, Mar 3 "land 

The results strongh" suggest that tumors, regardless of histological pattern and degree 
of malignancj", which have infiltrated less than half 'nay through the muscularis usualij 
are confined to the bladder wall; and tumors which have infiltrated more deeply usuali} 
have spread bej’ond it. 


Discussion" 

Roger C. Graves, Boston, Alassachusetts 

Restudy of the First 1400 Tumors in the Bladder Tumor Registry ,r rr- „ 

Archie L. Dean, Xew AMrk, Xew AMrk, F. K. Mostofi and (by invitation) R. \ . Inom- 
son, Washington, D. C. . 

In 1936 a statistical studv of the first 1400 bladder tumors in the Registry was pr - 
sented by the Registry Committee. The Registry Committee has now re-examincu iio 
of these cases on which follow-up information to 1950 was available. 


Discussio.n" 

William A. Milner, Albany, Xew A^rk 

Vesico-Urethral Reflux in the Paraplegic: Cause and Correction {First Prize Essay) 

John A. Hutch (by invitation). Richmond, Virginia . reflux 

This essav concerns itself with an operation designed to correct ';es'.cO"Ureteral re 
and with the theoretical conceptions upon which this operation was devised, (^ee aio 
Picture Program for Tuesday afternoon.) 

Discussio.n 


Herbert S. Talbot, Framingham, Alassachusetts 
Recess (20 minutes) 



AMERICAN UROLOGICAL ASSOCIATION ANNUAL MUCTING 


929 


v." _1 Sc*' _1 !*• ti>( f*j L ^jficry D’js~ 

_■ 1.■?•■-''/'•■'i P’-izr 

WiiJiani H. Boyc-? i3>y ijiviiiAinnCi>ar3otlojvH!c. Virginia 

Jfejnlar arJivi^y of s'ne inlac: liuniaii biaiicJor if jirececJwJ anii accompanied by clcciro- 
pAcmia! cbanc« -nhich can J>e ir.msiaicd into chartictcrislic nave form? 3).v a suitaide 
ebe'reaic techaiaue. Injur.' to citb.cr the bladder musculature or bladder innen'alion 
pr-'^rcce; cbances in these eieciropotentials 'which may be readily identiaicfl on the oscillo- 
craphic record. Scientific ELvhibit. 

DjSCUS'IOX 

Charles B. Huntrins, Chicaco. Illinois 
t?."' *Ci CcC':cto'’':y_v,.- .ljo?,;V 

Letiij A5. Orr, Orlando. Florida 

Resection o; the major portion of the urinary bladder for reduction of residual urine 
was first reported l*y the author in U<SC>. Since that time the oj'cration has l>een success- 
tully applied So atonic bladders of neurocenic as '.veil as myonenic oririn. both congenital 
and acquired. 


Discrs'ioN' 

George O. Baumrucker, Cicero, Illinois 

A iUAh'i fci' E<;c’4iil,jtio Po'.'c? DrcTT.ntzc of A'i'C’ini I'cr.o'JS BIolkS in Dogt '.rilh -l/e'chob'c 
* (T/.frd Priz( Eisa’j^ 

JohuT. Grayhack and .A. Page Harris tby invitation', Bahimore, Maryland 
^Prevjous experimental work indicates that liver inactivates androgens. Life-sustaining 
auei^ steroids are not completely inactivated. The venous blood Sow of a dog's remain- 
tn: adrenal becomes primarily portal when renal-splenic venous anastomosis is performed 
^tl'-Bla!ock tj'pe preparation. Dogs can survive this procedure. Electrobue and 
ca.. ohydrate metabolism remain relatively normal. 


Discussion' 

Setmiour F. Wilhelm, New York, New York 

A Sl’idg nf BHaUzal Tola! AdroiaUcUim-i in ilahgnanl UzipcrSaifion and Ciironic Xephri- 
li^z Pnlirninarg Rep'''! 

Geor^ W.Tbom <by invitation '. J. Hartwell Harrison and iby invitationj Modestino 
G. Crisdtiello. Boston. Massachusetts 


Bilateral complete adrenalectomy has been performed upon ten patients ha-ring severe 
Dtaltgnnni hypertension in varying stages of car'diovascular renal disease. The medical 
f’itgical management as well as the physiological changes induced in these patients 
■wtll be described. .Adequate substitution therapy rrith cortisone, adrenal extract.'desoxv^ 
comcoslerone arid eIectrol>-te solutions has made this radical approach a feasible opera- 
tJve proredure in patients irith serious vascular disease. Other implications tvilb be 
disttissed. " * 


Discussio.n- 

George F. Cahill, ^ierv Aork, New York 
TuesdaT, Mat 22, 1051 
2.03 P3.I.-5;03 P.M. 

3/olJOJi Pic! tt res 

Divirijc'A'wi of the FeriaJe Vrclhra ^S minutes I 
A irpl S. Counseller, Rochester, Minnesota 


Radical OperraSion for TnriOT of ihe L'rethra tJo minutesj 
J. A. Campbell Colston. Baltimore. Maryland 


-A At'T Concen! of .IFcnapcmcul in Ezzetrophy of Ihe Bladder {iS minute-i 

William H. Boyce (by invitation i and gamnel A. Vest, Charlotte^lle. Alrrinia 

1 eitco-VrcleroplasIic Operation for Ref-'i^ Vl2 minutes) 

John .A. Hutch (by invitationt and R. Carl Bunts, Richmond Mrginia 


Ihe Dr.-^ohniba' Flap Incifion in Vrotogic Sijrc, 
George R. Nagamatsu, New York, New YorF 


'jrgerp n_20 minutes') 
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Recess (15 minutes) 

Heniisection of Horseshoe Kidney (15 minutes) 

Oswald S. Lowsle 3 ', i^6w ^ ork, J\ew York 

Bilateral Caliceal Diverliculectomy (IS minutes) 

K. R. Varano and T. G. Hurdle (by invitation) and Albert A. Greece-, Xewport Xchs, 
\ n-ginia . > i > 

Diagnosis and Management of Bilateral Multiple Pkeochromocytomas (12 minutes) 
Knowlton E. Barber, Chicago, Illinois 

Operative Treatment of Polycystic Kidney (12 minutes) 

Maj. Eran L. Lewis (by invitation) and Col. James C. Kimbrough, Washington, D. C. 
Plastic Tubes for 1/reteropelvioplasly (18 minutes) 

Vi illiam L. McLaughlin (b 3 ' invitation) and John P. Bowler, Hanover, Xew Hampshire 

Weda’iisd-W, May 23, 1951 
8:00 A.M.-9:00 A.M. 

Motion Pictures 

The Naganiatsu Technique as Applied to Retroperitoneal Dissection (15 minutes) 

Brice S. Vallett, Wilmington, Delaware 


One-Stage Suprapubic Prostatectomy with Primary Bladder Closure (15 minutes) 
George H. Ewell and Harold W. Bruskewitz, Madison, Wisconsin 

Transurethral Prostatic Resection (12 minutes) 

Roger W. Barnes and R. Theodore Bergman, Los Angeles, California 

9:00 A.M.-12:30 P.M. 

Scientific Sessions 

Transurethral Endovesical Ureterolithotomy with the Resecloscope 

Edwin Davis, Lero}' W. Lee and (b 3 ' invitation) Edwin Davis, Jr., Omaha, A'chraska 
In evaluating the methods of treatment for calculi impacted in the intramural portion 
of the ureter, transurethral endovesical ureterolithotomi’ with the resectoscopc appears 
to have man}' advantages over the methods in common usage because of its simplicity, 
safet}', short period of hospitalization, and satisfactorv end result. 

Discussiox 

William I\I. Coppridge, Durham. Xorth Carolina 
Kephro-Urelerectoniy: A New Technique 

Harold P. ^McDonald, Atlanta, Oeorgia r i i ■ 

Xephro-ureterectoni}-, an operation usualli- requiring two incisions, is simplifica l>y 
transurethral electroresection of ureter from the bladder before removal of the kidney. 
Xephrectom}' is done immediately and the lower ureter removed along with the kidnei 
through the ordinary kidnei- incision. (See Motion Picture Program for Thursday morning.l 

Discussion 

Charles C. Higgins, Cleveland, Ohio 


Experimental Studies on Uretero-Enteroslomy , , n 

Lorande M. Woodruff and John F. Cooper (by invitation) and W 3 'land F. LeaUPctur, 


Boston, ^lassachusetts . 

L'retero-enterostomv has been performed on dogs utilizing several common operau 
techniques. Studies have been made to compare healing at the site of anastomosis 
sacrificing animals at inten-als. Ureteral function has been evaluated by hydroUmai 
and electromyometric tests. An effort has been made to determine whether any teciini'i 
gives superior results. 


Evaluation of Common Methods of Urelero-Inteshnal Anastomosis , 

Henrv M. Wevrauch and (b}' invitation) Bradford W. Young, San Francisco, ' 

Critical analysis of the submucosal channel, the intraluminal segment and the ' 

to-mucosa principle. Studies are reported concerning leakage, reflux, upper unnar.v - 
struction and ascending infection following various methods of tran-splantation in 
don-s. Deductions are drawn as to ideal operative technique. 
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Disctssion 

Juf'in J. Corxionnier, St. Louis. Missouri 
Carl A. Waiicnbcrc, St. Louis. Missouri 
Rcc««s '20 minuJc-sI 

Pi'o't'V .S’.r.> f? t r'rtP''It/C/.ii'i.'tn 

John K. OmioiKi and >by invitation' Rol'cr: \\ - Osl'orr.o. Detroit.Michicau 
Ti:-** indicatiotts for plastic operations on the ureter in children may occur at either end 
of the ureter. Tots is the rejKir: of a short series of cases in ■nhich plastic operations '.vere 
don". The results of op^raSion at the upp’r end of the ureter '.^ere cood hut at the loner 
end not so cood. 

DiscrssiON 

Meredith F. Campl*elL Xerv York. Xen- York 

Th~ I >./ Sir- y.f< of Sr.izll /nhs.'tf/c {Vijers 

Don W. McLean and O. G. Fais tl>y in\-itation/, Detroit. Michigan 
31 cm. segments of terminal ileum rveie used to replace one or both ureters in twelve 
dos. Ch.emic..l. bacteriological and histological studies vrere made iMifoie and for j'eriods 
up to one year following surgery. Infection and some degree of obstruction of the uretero- 
intestica! anastomosis were present in all cases. .Absorjition of urinarj- constituents from 
smrJ! intosttE" did not api'^ar significant factor. 

Discr.'Sios 

Reed M. Xesbit. .Ann .Arbor, Michigan 

P't' trijf. ('.'C.V'of Tur.n-i 
Morps R. Keen. Huntington. Xew York 

A series of five ureteral tumors with associaterl diagnostic and tberaj^eutic problems 
IS presented. .A high incidence cases' is noted. The pathogenesis of these tumors 

is reviewed and evaluateri by the use of mitochondria! and Golgi stains in three cases. 


Discrssiox 

A'incent J. O'Conor. Chicago. Illinois 
!fj S:c':U Cell .Ar.f";io 

Ftancis G. Harrison and iby invitation' Francis G. Harrison. Jr.. Philadelphia, 
Peaijsjlvaiua 

_ Disttission of the pathology and physiolop' of sickle cell anemia rrith survev of the 
ireycency of the disease and consideration of treatment. Case reports of uatients hatdng 
unilateral renal involvement with subsequent imiirovement with medical treatment or 
cephrectomy. .An attempt is made to explain the unilateral occurrence. 

Discrssiox 

Raymond F. Alayer, Memphis. Tennessee 
Wedxesdat. ALeT 23, IPol 
2:TO PAL-5:03 PAI. 

PresiddjSsa! .A'cJoVess 

Fv'' Sht G*'’*i>d of ff/C Order 

Thomas D. Moore, Memphis. Tennessee 


Tho Ptirioi'i Grjilcras L^clurc 

i ffidr.cy oj.d H’'jp<rU!tdon 

George E. Wakerlin. Professor of Physiology, Cniveisitv of Rltr/nt- r'..ii„ c , 
icine, Chicago. Ulinois - College ol Med- 


Recess n20 minutes) 

Rcisines-t 
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Eecess (15 minutes) 

Heiniscclion of Horseshoe Kidney (15 minutes) 

Oswald S. Lowsley, New York, New York 


Bilabial Caliceal Diverlicnlectomy (15 minutes) 

T. G. Hurdle (bj-invitation) and Albert A. Creoev 
Virginia ■ ’ 


Newport News, 


Diagnosis and Management of Bilateral Multiple Pheochromocytomas (12 minutes) 
Itnowlton E. Barber, Chicago, Illinois 

Operative Treatment of Polycystic Kidney (12 minutes) 

D, invitation) and Col. James C. Kimbrough, Washington, D. C. 

1 lastic Tubes for Ureteropelvioplasly (IS minutes) 

Y illiam L. IMcLaughlin (by invitation) and John P. Bowler, Hanover, New Hampshire 

Wednesd.vv, May 23, 1951 
S:00 A.M.-9:00 A.M. 

Motion Pictures 

The Naganiatsu Technique as Applied to Retroperitoneal Dissection (15 minutes) 

Brice S. Vallett, Wilmington, Delaware 


One-Stage Suprapubic Prostatectomy with Primary Bladder Closure (15 minutes) 
George H. Ewell and Harold W. Bruskewitz, Madison, Wisconsin 


Transurethral Prostatic Resection (12 minutes) 

Roger W. Barnes and R. Theodore Bergman, Los Angeles, California 

9:00 A.M.-12:30 P.M. 

Scientific Sessions 

Transurethral Endovesical Ureterolithotomy with the Resectoscope 

Edwin Davis, Leroy W. Lee and (by invitation) Edwin Davis, Jr., Omaha, Nebraska 
In evaluating the methods of treatment for calculi impacted in the intramural portion 
of the ureter, transurethral endovesical ureterolithotomy with the resectoscope appears 
to have nianj' advantages over the methods in common usage because of its simplicity, 
safety, short period of hospitalization, and satisfactory end result. 

Discussiox 

William iM. Coppridge, Durham. A’ortli Carolina 

Ncphro-Ureterectomy: A New Technique 

Harold P. IMcDoiiald, Atlanta, Georgia . . 

Nephro-ureterectomy, an operation usually requiring two incisions, is simphnen I).' 
transurethral electroresection of ureter from the bladder before removal of the kidnej. 
Nephrectomy is done immediately and the lower ureter removed along with the kionci 
through the ordinary kidney incision. (See Motion Picture Program for Thursdaj’ morning. 1 


Discussion 


Charles C. Higgins, Cleveland, Ohio 


Experimental Studies on Uretero-Enterostomy , , r n unr 

Lorande IM. Woodruff and John F. Cooper (by invitation) and Wyland F. Lcaunc , 


Boston, Massachusetts . ,• 

Uretero-enterostomy has been performed on dogs utilizing sevei'al common ojrci. 
techniques. Studies have been made to compare healing at the site of 
sacrificing animals at intervals. Ureteral function has been evaluated by “-VUioayn.nT 
and electromyometric tests. An effort has been made to determine whether any (ccliriKiu 
gives superior results. 


Eraluation of Common Methods of Uretero-Inteslinal Anastomosis . ., 

Henrv M. Wevrauch and (by invitation) Bradford W. Young, San Irancisco, Uin . 
Critica'i anah'sis of the submucosal channel, the intraluminal segment and the muco^. 
to-mucosa principle. Studies are reported concerning leakage, reflu.v, upper urinari 
struction and ascending infection following various methods of transjilantatioii in 
dogs. Deductions are drawn as to ideal operative technique. 
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Discussion 

Justin J. Corcionnicr, St. Louis, Missouri 
Carl A. Wattcnberg:, St. Louis, Missouri 
Recess (20 minutes) 

Plastic Surgery of the Ureter in Children 

Jolin K. Ormond and (by invitation) Robert W. Osborne, Detroit,Miclugan 
The indications for plastic oiicrations on the ureter in children may occur at either end 
of the ureter. This is the report of a short series of cases in wliich plastic operations were 
done. The results of o|icration at tlie upper end of tlic ureter were good but at the lower 
end not so good. 


Discussion 

Meredith F. Campbell, Xcw York, New Tork 

The Use of Segments of Small Intestine as Ureters 

Don W. AIcLcan and O. G. Fais (by invitation), Detroit, Michigan 
20 cm. segments of terminal ileum were used to replace one or both ureters in twelve 
dogs. Chemical, bacteriological and histological studies were made before and for jicriods 
up to one year following surgery. Infection and some degree of obstruction of the uretero- 
intestinal anastomosis were present in all cases. Absorption of urinary constituents from 
small intestine did not appear significant factor. 

Discussion 

Reed M. Xesbit, .Vnn .Arbor, Michigan 

Problems Associated with Ureteral Tumors 
Morris R. Keen, Huntington, Xew York 

. -A series of five ureteral tumors with associated diagnostic and therapeutic problems 
js presented. A high incidence (1:1200 c.ascsl is noted. The pathogenesis of these tumors 
IS reviewed and evaluated by the use of mitochondrial and Golgi stains in three cases. 

Discussion 

Yinceut J. O’Conor, Chicago, Illinois 
Hematuria in Sickle Cell Anemia 

Francis G. Harrison and (by invitation) Francis G. Harrison, Jr., Philadelphia, 
Pennsylvania ' ’ 

Discussion of the pathology and physiology of sickle cell anemia •with sur\-ev of the 
fre.-juency of the disease and consideration of treatment. Case reports of patients having 
unilateral renal involvement with subsequent improvement with medical treatment or 
nephrectomy. .An attempt is made to explain the unilateral occurrence. 

Discussion 

Raimiond F. Mayer, Memphis, Tennessee 
I^■EDNESD.VT, M.\T 23, 1951 
2:00 P.M.-5:00 P.AI. 

Presidential Address 

Por the Good of the Order 

Thomas D. Aloore, Memphis, Tennessee 


The Ramon Guiteras Lecture 


The Kidney and Hypertension 

George E. IVakerlin, Professor of Physiology, University of Illinois 
icine, Chicago, Illinois 


College of Med- 


Recess (20 minutes) 
Business Meeting 
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Pmaident’s Cocktail Parly, 6:45 P.M. 

Banquet, 8:00 P.M. 

Thursday, May 24, 1951 
8:00 A.M.-9:00 A.M. 

Motion Pictures 

A New Technique for Nephro-Uretereclomy (15 minutes) 

Harold P. McDonald, Atlanta, Georgia 

Transurethral Prostatectomy (15 minutes) 

Walter A. Keitzer, Akron, Ohio 

Renal Arteriography by the Percutaneous Route (18 minutes) 

Benjamin S. Abeshouse, Baltimore, Maryland 

9:00 AM.-12:30 P.M. 

Scientific Sessions 

The Problem of the Non-Opaque Urinary Slone 

S. Richard Muellner and (by invitation) Bernard J. Sears, Boston, Massachusetts 
Non-opaque stones may present unusual diagnostic difficulties. The search for the 
cause of acute pain, hematuria, or chills and fever can be misdirected by the inability to 
identify^ the stone. What the stumbling blocks are and how to avoid them are discussed. 

The Role of Gout in the Formation of Urinary Calculi 

W. E. Kittredge and (by invitation) Ralph Downs, New Orleans, Louisiana 
The role of gout in the etiology of stone, poorly emphasized in the past, has been shown 
by our experience to be of great importance. Wlien gout is present, the handling of the 
urologic problem is simplified by controlling the gout. Striking instances of this are de¬ 
scribed and the literature reviewed. 


Discussion 

Rubin H. Flocks, Iowa City', Iowa 
William P. Herbst, Washington, D. C. 

The Clinical Evaluation of Aluminum Gels and Diets Loiv in Phosphorous for the Preven¬ 
tion of Renal Phosphatic Calculi 

James L. Green (by^ invitation) and Victor F. Marshall, New York, New York 
The aluminum gel-dietary^ regimen of Shorr for the prevention of urinary^ phosphatic 
calculi has been evaluated by comparing courses of 37 stone-forming patients before ami 
during this regimen. A drastic reduction in stone formation occurred, which appears due 
to the prophydaxis. Chemical controls were used throughout study. 


Discussion 

Richard W. Satterthwaite, Ancon, Canal Zone 

Streptomycin and PAS Treatment of Genito-Urinary Tuberculosis 

John K. Lattimer and Archie L. Dean, New York, New York , ■ • . Unn 

The Research Group for Genito-Urinary' Tuberculosis of the Veterans .Administrai 
reports a new series of cases treated with streptomycin 1 gm. and PAS 12 gm., ' - y, ,V 

results are compared with those in a large group treated with streptomycin alone, 
renal and prostatic lesions were improved. 

Discussio.v 

Frederick A, Lloyd, Chicago, Illinois 
Recess (20 minutes) 

Urologic Manifestations Associated with Aneurysm of the Abdominal AorUi 

Lloyd R. Reynolds, Thomas L. Schulte and Howard J. Hammer, San Francisco, ; 
Several patients having pain simulating ureteral colic were found to have abdom • 
aneurvsms. Follon-ing spontaneous rupture of the aneurysms, postmortem findings . 
presented in 32 cases reviewed. Evidence was obtained to indicate that the possilnu'.i 
abdominal aneurysm must be considered as an etiologic factor of ureteral colic in cert* 
patients. 
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Discussion 

Charles A. W. Uhle, Philadelphia, Pennsylvania 

Urinary Disease Resulting from Kon-Malignanl Conditions of the Inlcsline 

Harrison Harlin (by in\'itation) and Frank C. Hamm, Hrooklyn, New lork 
A presentation of cfinico-pathological changes, with associated si’mptomatologi', of 
the kidney, ureter, urinary bladder and retroperitoneum resulting from primary non- 
speciBc inflammatory disorders of the gastro-intestinal tract. Case abstracts and illus¬ 
trations accompany this discussion. 

Discussion 

John E. Emmett, Rochester, Minn. 

Aberrant Renal Arteries Which in Thcinsclres Produce Pain 
Xelse F. Ockerblad, Kansas City, Missouri 

In this small series of cases it has been proven that the aberrant renal artery was itself 
the cause of pain without appreciable hydronephrosis. Each case was carefully studied, 
operated upon and followed complctelj’. 

Discussion 

Thomas E. Gibson, San Francisco, California 
Indications for Kephropexy 

Cyrus E. Burford, Joseph E. Glenn and E. Humber Burford, St. Louis, Missouri 
A lirief resume of the kidney of movable kidney, a detailed report of over 300 nephro- 
pe.xies, and criteria for selection of cases for surgery, as determined in over thirtj'-five 
years of experience with nephropexy. 

Discussion 

Clyde L. Doming, New Haven, Connecticut 
Thursdav, May 24, 1951 
2:00 P.M.-5:00 P.M. 

Excretory Urography in the Diagnosis of Ureteropelvic Obstruction 

William L. McLaughlin (by invitation) and John P. Bowler, Hanover, New Hampshire 
. The fact that urine containing contrast medium gravitates to the most dependent por¬ 
tion of the kidney can be used to improve the excretory urographic delineation of the 
renal pelvis. Roentgenograms at delayed intervals in the anteroposterior, postero- 
anterior and erect positions help to establish the diagnosis of uteropelvic obstruction in 
selected patients without retrograde urograms. 


Discussion 


W. Joseph AIcMartin, Omaha, Nebraska 

The Experimental and Clinical Investigation of Various Media Used in Translumbar 
Aortography 

William F. Melick and (by invitation) Tom Boler and John W. Byrne, St. Louis 
Missouri ’ ’ 

All of the deaths from translumbar aortography have been attributed to the inad 
vertent injection of a necrosing medium into the superior mesenteric arterj'. Experimental 
work on dogs shows that this accident need no longer be feared with a new medium which 
gives comparable clinical results to SO per cent sodium iodide. Scientific Exhibit ’ ° 

Discussion 


Parke G. Smith, Cincinnati, Ohio 

American Board of Urology, Inc.: Its Activities During the Last Fifteen Years 

GilberYJ. Thomas, President of the American Board of Urolog}-, Inc., Beverly Hills 

.4, history in abstract of the Board’s activities, with a statistical rennet nf tu 

for cSa'tes.““'^ “ q™M<=at?on reqidrenTents 


The Dorsolumbar Flap Incision in Urologic Surgery 

George R. Xagamatsu and (by inx-itation) Philip Lerman 
York, New York 

-Accumulated experience with this technique has e.xpanded 


and Michael Berman, New 
Its applicability to include 
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more radical foims of renal suigerj, bilateral simultaneous adienal exposure, ictropen 
toneal gland dissection for testiculai tumor, bilateial lenal suigen and thoinco lumb ir 
pmpatnectomj Added sa^tj and gieater ease of execution are outstanding idi in 
tages (bee jNIotion Pictuie Piogram for Tuesdaj afteinoon ) 


Radical A ephrecloiny for A'eoplasm 

Fredeiic E B Fole 3 and (bj invitation) William P Alulvanei, Edvard J Richard 
son and living Victor, St Paul, Minnesota 
A radical form of nephiectomj foi renal neoplasm is presented The operation, accu 
ratelj’^ described and illustrated, is based on a definite anatomic plan in beeping nith long 
recognized pimciples of suigen foi malignant neoplasm not previoush applied to no 
phrectom 3 


Dtscussios 

Theodoie H Sveetser Minneapolis, iNIinnesota 
Richaid Chute, Boston, Massachusetts 

Suigenj of the Hoiseslioe Kidney 

Oswald S Lowlse^, Aew Yoik, New Yoik 
The piesence of horseshoe kidne 3 is much less laie than foimeih thought Such kid 
ne 3 s are paiticulaih pione to disease and aie usually curable b 3 operation Pain is often 
elicited b 3 the pressure of the isthmus upon the great vessels and this can also bo elimi¬ 
nated bi operative inteivention Scientific Exhibit (See itlotion Picture Piogiani for 
Tuesdax afteinoon ) 


Discussion 

Robert B. Mclver, Jacksonville, Florida 

Renal Bisection A \ew ’Method 

Geoige W Slaughtei, Yew \ork, New York 
This IS based on approximatel 3 SO cases of extensive nephiostomies for large dendritic 
calculi Included in tins senes aie eight solitan kidne 3 s 

Discussion 

Samuel K. Bacon, Holbwood, Cahfoinn 


Induction of Incoming President 


Adjoin nment 
Scientific Exhibit* 

Di Samuel A Vest, Chairman 

1 Genital Self Mutilationslby Mental Patients 

Leon j\I Beilin, Chicago, Illinois , r, i, phutuilomt 

2 Bladdei Elect/omyogtaphg A Aew Approach to the Aoimal and Pathologic 1 hj J 

of the Ui mat y Bladdei i ,im \ inoin i 

William H Boxce (b 3 invitation) and Samuel A ^est, Charlottesx die, \ k 

3 1 he Sequelae of Pi astatic Suigery Unatmi Ma«si 

1\I Leopold Biodnx and (b\ invitation) and Samuel A. Robins, Boston, 

chusotts 

4 Photographic Histotg of the 4merican biological Association 

Wirt B Dakin, Los Angeles, California , „ , , , 

5 Hypotonic Dysfunctions of the Bladder with Paiticiilar Reference to I rechotmc 

Edwin Davis and Leiox AV Lee, Omaha, Nebraska 

6 Tiauinatic Iiiilsion of the Sciolum and Shn of the Penis 

Geoige H Ewell and Harold W Biuskewitz, Madison, V isconsm 

7 Disfiibutwn of L loloyists in the United Slates and Its , AjgCand'e^, 

Franklin Faiman and On invitation) Leslie Ixamcns and Ruth Greicior, ico 

Whittiei, California ____ 

* The Scientific ENliilnt his been elected under the suporxision of the Director of L 
hibits, Mr V ilium P Didusch 
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S. Cnrcinoma 0 / the Prostate 

Rubin H Flocks, Iov,!\ City, Iowa 

9. The ffumati Tistig: The Effect 0 / Testosterone upon Its Function 

Xorris J. Heckel and (by invitation! John Baylor and James T. McDonald. Chi- 
caco. Illinois 

10. Radtocohalt in the Treatment of Bla'lrler Tumors 

Frank Hmman. Jr.. John W. Schulte and Bertram V. A. Low-Beer 0>y invitation"), 
San Francisco, California 

11. Clinical Significance of the Para-L'rethral Ducts and Glands 

John tv. Huffman (by invitation), Chicago. Illinois 

12. .1 Technique for Sephropcxii after Pre-Siiriiieal Eiahiation 

R Frank Jones (by invitation), tVashington, D. C. 

13 Artificial Kidiien 

Halter X. Keitzer, .Vkron. Ohio 

14 Surgery of the Horseshoe Kidney 

Oswald S. Lonsley, Ne« York. New York 

15 Experiiiicntal Studies on Various Media I'scd for Transhimbor Aortography and a X'ete 

Ucdium TO per cent frokoii 

Hilliam F Melick and (hj iimtation) John tV. B\rnc and Tom Bolcr, St. Louis, 
Missoun 

16. .4 tcir Type S'ccdic Sharpener 

H illtam -A Milner, .Albani, Xcu York 
IT. Management of L'rcteral Injury in Open Pelvic Suroery 

Ralph B Mullcmv and Robert J Prentiss, San Diego. California 
IS. .tfir Type of Artificial Kidney Dcsian (Roscnal-Sallsinati) 

Gordon D. Oppenheimer and (b\ invitation) Stephan S. Rosenak, Xew York, 
Yew York 

19. Bedside Uroloateal X-Ray Examination of the Injured Patient 
Lazarus A Orkin, Yen York, Yen York 
29. r/ic Reproduction of X-Rays on 35 If.If Film 
Yorbome B Ponell. Houston. Texas 
-I Transtuinbar Arteriography in the Diseases of Renat Masses 

Parke G Smith and (bv iimtationj Thomas "U* Rush and .Arthur T. Evans Cin¬ 
cinnati. Ohio 
— Abacterial Pyuria 

Harrj- M 'Spence and tl}> invitation) Kenneth Mooney. Dallas. Texas 
33 Perirenal Insuflaltoii bii Cannula Proposal of a Safer and More Accurate .Method 

Ham R Trattner and ibx mutation' Elihu Klein, Harold E. MacDonald and I 
Montgomerx Beck, Clexeland, Ohio 

TECHY IC.AL EXHIBIT 
AIr WiLUAii P. Didcsch, Director 

NAME XXD address OF EXIUBITOR 
-Vbbott Laboratories, Yorth Chicago, Ill. 

Ylus Ch-vlaiers ALaxcfactitrixg Co , Alilwaukee, Wis 
-AitERiCAx Ctstoscope ALvrers, Inc , Yew York, Y. Y 
Aaiehicaxa Corporation, Chicago. HI. 

C. R Bard Inc , Summit, Y J 
Bilhcber Knoll Corporation. Orange, Y J 
Birtcheb Corporation, Los .Angeles, Cal 
Ciba Pharmaceutical Products, Inc , Summit, Y, J. 

Coca Cola Co , Atlanta, Ga. 

Eaton Laboratories, Inc , Yorwich, Y Y'. 

Enctclop AEDIA Britannica, Chicago, 1ft. 

Ethicon ScTiRE Laboratories, Yew Brunswick, Y. J. 

Gp.cne and StR-atton. Inc . Yew Aork, Y. Y. 

Hofpalann-LaRoche, Inc , Yutlei, Y J. 

Ealak Water Co of Yew York, Yew York, X. Y, 

Lederle Laboratories. Xew York, X. Y. 

Liebel Flarsheim Co , Cincinnati, O 
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Mallinckrodt Chemical Works, St. Louis, Mo. 47,-IS 

Merck and Co., Inc , Rah-n-ay, N. J. 39 

V. Mueller and Co., Chicago, Ill. 9,10 

Nepera Chemical Co., Inc., Yonkers, N. Y. 3 

Ohio Chemical and Surgical Equipment Co., Madison, Wis. 45 

Charles Pfizer & Co., Inc., Biookl 3 'n 6, X. Y. 33 

Parke, Davis and Co., Detioit, Mich 3G 

Philip Morris & Co. Ltd., Inc , Xev\ York, X. Y. 41 

R.vdium Chemical Co., Xeiv York, X. Y 12 

Radium Emanation Corporation, Xew York, X. Y. 1 

ScHERiNG Corporation, Bloomfield, X. J. 2 

St. Anthony j\Iachine Products Co , Minneapolis, INIinn. 13 

E R. Squibb and Sons, Xeiv Yoik, X. Y. 40 

V.ANPELT AND Broivn, Inc , Richmond, Va. 

Williams and Wilkins Co., Baltimoie, Md. 24 

Winthrop Stearns, Inc , New York, X. Y.. . .. 25,20 



ThI JoUBXlL OP Uboloot 
VoL 65, Ko. 6, June 19S1 
PrirAfi in UJS . A , 


SOME HOMEOSTATIC FUNCTIONS OP THE laONEY 
THOMAS FINDLEY 

Prom the Departments of Medicine, Tttlanc University of Louisiana, School of 
Medicine and the Ochsner Clinic, New Orleans, La. 

It Tvas a pleasant pri\dlege to accept your invitation to give this lecture. I 
am here vrith some misgivings, ho\Yever, because I am not sure that I can say 
^Jibing which will seem important to you and because the duty of memorializ- 
Mg someone I never knew seems formidable and even a bit eerie. I have made 
mqmnes, though, which have given me some notion as to what sort of man Dr. 
gar Garrison Ballenger w'as, and somehow I do not think he would mind if 

egin by saying that urolo^sts possess one common quality which I catmot 
understand. ' 

Ah the urologists I know are grand fellows whose immense technical skill 
never cease to envy, but they simply are not interested in the kidney. They 
^6, to be sure, passionately devoted to abscesses, tumors or deformities of the 
y, . ^ thmk it not unfair to suggest that they give this wonderful organ 

^ e t ought unless it is afflicted by some peculiarly loathsome disease. The 
"e^d plu^ys in maintaining that state of equilibrium knomi as 

1^0 excite them but it excites me, so I propose to give 
which illustrate how apparently trimal failure of the kidney 
“a e the proper response may disastrously affect the whole body economy, 
e n^ portion of my talk will be on the responses of the kidney to a faU- 
ution, since this is the key to the problem of edema. Secondly, I will 
hiah kidney in the production and maintenance of 

in wh‘ lastly, I will have something to say about the manner 

doit ‘^turbances of acid-base balance may deform the skeleton and pre- 
' to ilh ®Many other examples might be given but these are enough 
or disease is often what the word says it is—dis-ease 

0^ or failure of homeostasis. 

fail ^ blood and a test tube of urine side by side, he cannot 

iucreac^/^^ ^ remarkable machine has been at work, and the wonder is 
in thp +TTT compares the concentrations of the various chemical substances 
that thp This should not lead him into two errors of judgment: a) 

efficient ^ ^^at the kidney is an 

kidnev k function of the 

of whirh T chemical constancy of the blood, urine having no function 

oey compc ^ second, one has only to remember that the kdd- 

fte hearnn”" ° g^o^orular membrane which enables 

stream and ^^ter and solutes out of the blood 

Tb.^ 1 “ *>* *>>“ are evolutionary 

Read Ballenger Memorial lecture. 

Section, American Urological Association, Gulf- 
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reasons for its peculiar structure,^ and in a veiy real sense our lives depend upon 
maintenance of this balance between glomeruli and tubules. Let us see how 
glomerulotubular imbalance” disrupts homeostasis. 


HOW THE KIDNEY SUPPOETS A FAILING CIRCULATION 


The mammalian circulation cannot be compared with a simple pump set into 
a closed hydraulic system; if it were similar, cardiac failure would result only in 
stagnation of the stream without venous distention or edema. Actually, the 
heart has two pumps: the right and the left, a circumstance which enormously 
complicates the situation. In addition, that part of the circulation which lies 
between the right and the left sides is partially enclosed in a bellows arrange¬ 
ment inown as the lung, and this adds further difficulties because it subjects 
this part of the circulation to changes in external pressure. Even so, it is most 
significant that after a patient is dead of heart-failure and the pump has entirely 
stopped, the pressure within the veins remains high,^ a clear indication that the 
volume of fluid within them has been increased, and had the corpse been ap¬ 
propriately studied before the heart had stopped, the source of this extra fluid 
would have become apparent, for the rate of blood flow through the kidneys 
was sharply curtailed during life® and the ability to excrete salt and water con¬ 
siderably diminished.^ 

This reduction in renal blood flow, glomerular filtration rate and clearance 
of salt and water occurs whenever the circulation fails for whatever reason, and 
the degree to which these renal functions are impaired exceeds by a considerable 
amount the degree to which the circulation as a whole is impaired; that is to say, 
a reduction in cardiac output is accompanied by an even sharper decline in renal 
blood flow.® This is a curious phenomenon and there is no agreement among those 
interested as to its cause; since the renal anemia occurs even after the kidneys 
have been denervated, it is evidently not of reflex origin,® and there is therefore 
a tendency to suppose that the endocrine glands are somehow activated by circu¬ 
latory failure in such a manner as to cause the posterior pituitary or the adrenal 
cortex or both to secrete larger amounts of antidiuretic substances.® 

Whatever the explanation may be for the fact that circulatory failure is fol¬ 
lowed by diversion of blood from the kidney elsewhere, the end result is reten¬ 
tion of salt and water. Dock^ has offered an ingenious teleological e.xpIanation 


‘ Smith, H. W.: Lectures on the kidney. University of Kansas, Extension Division, Law¬ 
rence, Kansas, 1943. . , , t * j o/i. i 

® Starr, I.: Our changing viewpoint about congestive failure. Ann. Int. Med., so. 

^^^=>Varren, J. V. and Stead, E. A., Jr.: Fluid dynamics in chronic congestive heart Mure: 
interpretation of mechanisms producing edema, increased plasma volume and eicro 
venous pressure in certain patients with prolonged congestive failure. Aren. int. 11 -i 

73: 138-147 1944. . • • S 

< Futcher, P. H. and Schroeder, H. A.: Studies on congestive heart failure; impaire 
renal excretion of sodium chloride. Am. J. M. Sc., 204: 52-62, 1942. . t 

® Merrill, A. J.: Mechanisms of salt and water retention in heart failure. Am. J. me •, 

'Mokotoff, R. and Ross, G.; Effect of spinal anesthesia on renal ischemia in congestive 
heart failure. J. Clin. Investigation, 27: 335-339 (pt. 1), 1948. - 

r Dock, W.: Physiological problems in treatment of heart disease. J. i\lt. binai iiosp 

13: 315-317, 1947. 
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for tius ptenomenon, pointing out that for countless generations mammals have 
been subjected to insults that reduce circulatory efficiencj’’ (hemorrhage, shock, 
dehydration, severe exertion) and that it vould be surprising if a mechanism 
had not been evolved vhich automatically improves the circulation by expanding 
a shrunken blood volume. It seems to matter little whether circulatory efficiency 
is impaired by an inadequate amount of blood or by failure of the heart to meet 
bodily requirements; the end result is renal retention of salt water and, if the 
precipitating cause is irreversible, as in myocardial disease or chronic hypopro- 
teinemia, the compensatory process continues blindly to a state of gross edema. 
The following examples may be cited: 1) since the cardiac output is sharply re¬ 
duced in the erect position, the tired housewife notes that her ankles are swollen 
at the end of a long hot day; 2) the patient with myocardial infarction or pro¬ 
longed paroxysmal tachycardia has rales in his lungs and a large sore liver; 
3) congestive failure develops in a woman with thyrotoxicosis, not because of 
intrinsic cardiac disease but because the myocardium is amply rmable to keep up 
with the demand of the tissues for oxygen; 4) five days after a gastric resection, 
an elderly man has what his doctor thinks is heart failure, because he has re¬ 
ceived excessive amounts of saline infusions at a time when his kidneys are 
retaining sodium in an effort to counteract the blood lost at operation; 5) dropsy 
develops in a patient with hypoproteinemia and a shrunken blood volume 
because of hepatic disease or nephrosis and 6) a woman with a sore tongue and 
a red cell count of less than 1,000,000 per cubic millimeter exhibits edema of the 
legs. Many other illustrations might be offered but these suffice to support the 
thesis that the kidney retains sodium and water whenever the circulation be¬ 
comes unable to meet the needs of the body as a whole. Indeed, it seems possible 
to adopt a clinical rule that a normal output of urinary sodium excludes the 
possibility of circulatory failure. Unfortunately for the practitioner, however, 
the excretion of sodium does not always parallel that of chloride so that he can¬ 
not rely npon the simpler technical methods of determining urinary chloride. 


THE KIDNET AS AN ENBOCRINE GIAND 

At the moment it is fashionable to regard hypertension as an inherently evil 
condition. An enormous number of people with high blood pressure die pre- 
inaturely, of course, and strenuous efforts are being made from various 
directions to devise methods of reducing blood pressure with the hope of 
diminishing this appalling mortality. The objective is praiseworthy but one is 
entitled to wonder if the life expectancy of an individual with hypertensive 
cardiovascular disease might not be even shorter if hypertension had not de¬ 
veloped. This is equivalent to a suggestion that an elevation in blood pressure 
might initially be a compensatory and beneficial reaction to a disturbance of 
u^-no^ nature Analogies may readily be found among the small percentage 
of patients m whom a specific etiology for hypertension can be found For ef 
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Other than excision of the deformed aortic segment could be helpful. Again, 
hypertension develops in a person with a pheochromocytoma, chiefly because 
epinephrine increases the flow of blood into the heart; in such an instance, any 
method designed merely to lower the blood pressure can only be harmful. It is 
possible that ordinary essential hypertension also represents a compensatory 
reaction but the inciting disturbance is not yet known. So long as the causative 
mechanism operates, hypertension will not only persist but will intensify until 
ultimately the entire organism is destroyed. If a motorist is mired deeply enough 
in mud, a towcar maj'’, with the best of intentions, jerk the bumper entirely off 
without affecting the fundamental problem in the least. 

Some insight into the problem of hypertension may possibly be gained by 
noting the events which foUow removal of the normal kidney. So far as I know 
the kidney is one of the few paired organs which enlarge after excision of their 
mates, and this is no simple “work hypertrophy” because it does not occm in 
any animal whose anterior pituitary or adrenal cortex has first been removed.* 
How then does such a simple procedure as unilateral nephrectomy activate the 
anterior pituitary—^adrenocortical complex to secrete increased amounts of 
what may be termed “renotrophic hormone” and why does the remaining kid¬ 
ney not continue to grow indefinitely? 

No didactic answers can be given but one may suppose that the remaining 
kidney, finding itself unable to do the work of two, secretes something into the 
blood stream which stimulates activity in an “anterior pituitary —> adrenal 
cortex —> renal tubules” direction until such time as the total mass of renal 
tissue reaches a size adequate for the body’s metabolic needs. Heinbecker* 
believes that renin is the substance responsible for this remarkable chain of 
events, for it is formed in excessive amounts whenever the integrity of the 
renal tubules is threatened; he presents evidence, which has been reviewed else¬ 
where,® to show that renin so depresses the activity of the anterior lobe baso- 
philes as to allow the eosinopMles to act in an unrestrained manner upon the 
adrenal cortex and its several target organs. We*® have, on the other hand, recenti}" 
been privileged to study material, kindly supplied by Dr. Arthur GroUman, of 
some bilaterally nephrectomized dogs which he keeps alive by special technique, 
severe hypertension develops in these dogs in the complete absence of renal 
tissue, and their anterior pituitaiy glands reveal pronounced proliferation of the 
eosinophiles with diminution of the basophiles and chromophobes. It, therefore, 
seems to us that renal tubules may normally secrete something which depresses 
the functional acti^nty of the eosinophile-adrenocortical complex, and that 
renal hjqjertension is a deficiency disease. 

This is not the place to debate the ^drtues or defects of these intriguing theoriM, 
but it should be stated here that the kidney is, at least imder stress, a part of t e 


® Heinbecker, P.: Pathogenesis of diastolic hj^pertension. Surgery, 23: 

** Voigt, E. s’. Meadows, J. C., Davis, W. D., Jr., and Findley, T.: Cellular changes in the 
anterior pituitary of dogs rendered hj-pertensive by constriction of the renal arteries j 
bilateral nephrectomy. Am. J. Med. (in press). . cnme 

® Findley, T.: Role of the neuropyophj'sis in the pathogenesis of hypertension ana 
allied disorders associated with aging. Aon. J. Med., 7: 70-84, 1949. 
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eadocrine system, and that renin may properly be thought of as a renal hormone 
vrhich protects homeostasis in at least tnro important waj^: 

1) Renin, or some other substance in renal tissue, diminishes the oxygen 
requirements of the kidney itself.^® Renal ischemia increases renin formation and 
this permits the kidney to erithstand long periods of complete anoxia in sharp 
contrast- to the short xiability of other ti^ues. 

2) By its constricting action on extrarenal blood vessels renin raises blood 
pressure and by its capacity to increase cardiac output, tends to maintain renal 
blood fiow.s It also pi^erentially constricts the efferent glomerular arterioles^ 
and this tends to support the rate of glomerular filtration even in the face of a 
duninishing circulation. 

I have dwelt at some length upon this post-nephrectomy simdrome simply 
for purposes of illustration. Clinically, the integrity of renal ti^e is much 
more commonly threatened by such conditions as anoxia, infection or vascular 
disease; intermittent overactmty in the sympathetic nervous system and the 
adrenal medulla will cause periodic renal ischemia; and some adrenocortical 
steroids produce profoimd renal damage.'^ Xo implication is made here that 
hypertenaon is always of renal origin. The converse is probably true but these 
ideas have an important bearing on the practical problem of hypertension as¬ 
sociated with unilateral kidney disease. I hope enough has been said to indicate 
that pyelonephritis or any other lesion leading to increased formation of renin 
merely sets a complicated chain of events into motion, and that hypertension 
which may obviously be of renal origin soon acquires an endocrine aspect which 
tends to perpetuate a vicioTis cycle. If nephrectomy is really to reverse the hyper¬ 
tensive process, I suspect it must be done in a matter of weeks after the initial 
rise in blood pressure. 


HOW SEXAE LESIOXS AFFECT THE SKEEETOX 


-•^y substantial increase in the hydrogen-ion concentration of body fluids is 
a serious threat which the kidney meets by a variety of e.xquisite adjustments. 
One of the more obvious coimter measures is the excretion of acid radicals acid 
phosphate being a particularly useful one because it enables one atom of base to 
cany two atoins of hydrogen with it out of the body (NaH-POi), whereas in the 
alkaline formula, NazHPOi, the reverse is true. Secondly, the kidney manu¬ 
factures increased amounts of ammonia, a substance which readily combines 
with acid radicals and allows the body to retain equivalent amounts of base 
If these two measures prove incapable of dealing with all the acids offered to the 
kidney, the body must lose basic ions, one of the most important of which is 
calcium. FinaUy, if the need is great enough, more base is withdrawn from the 
extracellular fluid depots and this means los of water as well 
The problem of calcium excretion is as important to the student of stones as 


Dock, W.: Kidnev. Ann. Eev. Physiol., 9:225-25J Iftir 
“ Corcoran, A. C. and Page, I. H.: Effects of renin on renM a 

filtration. Am. J. Physiol., 129; 69il702, 1940. blood flow and glomerular 
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Other than excision of the deformed aortic segment could be helpful. Again, 
hypertension develops in a person with a pheochromocytoma, chiefly because 
epinephrine increases the flow of blood into the heart; in such an instance, any 
method designed merely to lower the blood pressure can only be hannful. It is 
possible that ordinary essential hypertension also represents a compensatoiy 
reaction but the inciting disturbance is not yet known. So long as the causative 
mechanism operates, hypertension will not only persist but will intensify until 
ultimately the entire organism is destroyed. If a motorist is mired deeply enough 
in mud, a towcar may, with the best of intentions, jerk the bumper entirely off 
without affecting the fundamental problem in the least. 

Some msight into the problem of h3ipertension may possibly be gained by 
noting the events which follow removal of the normal kidney. So far as I know 
the kidney is one of the few paired organs which enlarge after excision of their 
mates, and this is no simple “work hypertrophy” because it does not occur in 
any animal whose anterior pituitary or adrenal cortex has first been removed.® 
How then does such a simple procedure as unilateral nephrectomy activate the 
anterior pituitary—^adrenocortical complex to secrete increased amounts of 
what may be termed “renotrophic hormone” and why does the remaining kid¬ 
ney not continue to grow indefinitely? 

No didactic answers can be given but one may suppose that the remaining 
kidney, finding itself unable to do the work of two, secretes something into the 
blood stream which stimulates activity in an “anterior pituitary -» adrenal 
cortex —^ renal tubules” direction imtil such time as the total mass of renal 


tissue reaches a size adequate for the body’s metabolic needs. Heinbecker® 
believes that renin is the substance responsible for this remarkable chain of 
events, for it is formed in excessive amounts whenever the integrity of the 
renal tubules is threatened; he presents evidence, which has been reviewed else¬ 


where,® to show that renin so depresses the activity of the anterior lobe baso- 
philes as to allow the eosinophiles to act in an unrestrained manner upon the 
adrenal cortex and its several target organs. We^^have, on the other hand, recently 
been privileged to study material, kindly supplied by Dr. Arthur Grollman, of 
some bilaterally nephrectomized dogs which he keeps alive by special technique, 
severe hypertension develops in these dogs in the complete absence of renal 
tissue, and their anterior pituitary glands reveal pronounced proliferation of the 
eosinophiles with diminution of the basophiles and chromophobes. It, therefore, 
seems to us that renal tubules may normally secrete something which depresses 
the functional activity of the eosinophile-adrenocortical complex, and that 


renal hypertension is a deficiency disease. ... . . 

This is not the place to debate the virtues or defects of these intriguing theories, 
but it should be stated here that the kidney is, at least under stress, a part of the 
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endocrine system, and that renin ma}' properly* be thought of as a renal hormone 
ivhich protects homeostasis in at least tvro important ivay's: 

1) Eenin, or some other substance in renal tissue, diminishes the oxygen 
requirements of the kidney* itself.*® Renal ischemia increases renin formation and 
this permits the kidney to ■withstand long periods of complete anoxia in sharp 
contrast to the short •\*iability of other tissues. 

2) By its constricting action on extrarenal blood vessels renin raises blood 
pr^ure and by its capacity* to increase cardiac output, tends to maintain renal 
blood flow.® It also preferentially constricts the efferent glomeru l a r arterioles** 
and this tends to support the rate of glomerular filtration even in the face of a 
diminishing circulation. 

I have dwelt at some length upon this post-nephrectomy syndrome simply 
for purposes of illustration. Clinically, the integrity* of renal tissue is much 
more commonly- threatened by such conditions as anoxia, infection or vascular 
disease; intermittent overactmty in the sympathetic nervous system and the 
adrenal medulla will cause periodic renal ischemia; and some adrenocortical 
steroids produce profound renal damage.*^ No implication is made here that 
hypertension is always of renal origin. The converse is probably true but these 
ideas have an important bearing on the practical problem of hypertension as¬ 
sociated •with unilateral kidney disease, I hope enough has been said to indicate 
that pyelonephritis or any* other lesion leading to increased formation of rerun 
merely sets a complicated chain of events into motion, and that hy^pertension 
which may ob-viously be of renal origin soon acquires an endocrine aspect which 
tends to perpetuate a licious cycle. If nephrectomy is really to reverse the hyper¬ 
tensive process, I suspect it must be done in a matter of weeks after the initial 
rise in blood pressure. 


HOW KEXAIi LESrOXS AFFECT THE SKELETOX 

Any substantial increase in the hydrogen-ion concentration of body fluids is 
a serious threat which the kidney meets by a variety of exquisite adjustments. 
One of the more obvious coimter measures is the excretion of acid radicals acid 
phosphate being a particularly useful one because it enables one atom of b^ to 
carry two atoms of hydrogen with it out of the body (NaHjPOi), whereas in the 
alkaline formula, Na 2 HP 04 , the reverse is true. Secondly, the kidney* manu¬ 
factures increased amounts of ammonia, a substance which readily combines 
with acid radicals and allows the body to retain equivalent amounts of base 
If these two measures prove incapable of dealing with all the acids offered to the 
kidney, the body must lose basic ions, one of the most important of which is 
calcium. FinaUy, if the need is great enough, more base is withdrawn from the 
extracellular fluid depots and this means loss of water as well 
The problem of calcium excretion is as important to the student of stones as 
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it is to the student of bones. This audience need not be reminded that there are 
four common causes of hypercalciuria.^® 1) Some of you will remember the 
important paper that Flocks^^ read before this society 11 years ago in which 
he showed for the first time, I t hink , what a high proportion of patients with 
renal stones excrete calcium in excessive amounts. The cause of this condition is 
unknown but it differs importantly from that associated with acidosis because 
it is not affected by alkali therapy. 2) The acute hypercalcemia which sometimes 
appears when a vigorous young patient is immobilized for orthopedic reasons 
need not be dwelt on here, and 3) hyperparathyroidism generally offers no diag¬ 
nostic difficulties. 4) Renal acidosis, however, deserves some comment because it 
is so frequently overlooked and because therapy is specific and often dramatic. 

"Osteo-nephropathy” is a convenient term which Rule and GroUman*® suggest 
be employed to describe the skeletal changes resulting from renal insufficiency 
of one sort or another. Their classification may perhaps be modified as follows: 


Classification of Osteonephropathies 


I. Due to renal disease 

1) Tubular dysfunction 

a) Chloride acidosis 

b) Fanconi syndrome 

2) Glomerular insufficiency 
II. Due to extrarenal disease 

1) Hyperparathyroidism 

2) Cystine storage disease 

All these conditions are rare but that type of tubular disease which results in 
h3q)erchloremic acidosis and osteomalacia is worth considering in some detail. 
This is a functional or chemical disorder because the kidneys are often micro¬ 
scopically normal, the urinary sediment is frequently not remarkable, uremia 
does not occur, and the usual renal function tests yield normal results. For 
reasons that are probably enz 3 Tnatic in nature, the tubules are unable to form 
an acid urine and to make ammonia*’ so base is lost. Calcium is one such sub¬ 
stance and its high concentration in the urine promotes both calculous formation 
and hypocalcemia. The Albrightian theory then holds that the low serum calcium 
evokes a homeostatic response on the part of the parathyroid glands whic 
enlarge in an effort to maintain the concentration of calcium in the blood at its 
usual level; this objective is often achieved but the parathyroid hormone a so 
promotes phosphate excretion and so causes hypophosphatemia. Thus, not o y 
are the bones drained of calcium but recalcification is prevented by virtue o 
the fact that the proportion of calcium and phosphate ions is inadequate 
allow precipitation in osteoid tissue. If the osteomalacia is extensive enoug , 


** Albright, F. and Keifenstein, E. C., Jr.: Parathyroid Glands and Metabolic Bone 
Disease. Baltimore: Williams and Wilkins Co., 1948. . mle of 

Flocks, B. H.: Prophyla.xis and medical management of calcium urolithiasis, ro 
quantity and precipitability of urinary calcium. J. Urol., 44; 183 - 190 , 1940. . 

‘‘Rule, C. and GroIIman, A.: Osteo-nephropathy; climcal consideration of r 
rickets.’- Ann. Int. Med., 20; 63-74, 1944. 
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Eerum alkaline phosphatase rises. Sometimes, also the loss of potassium is great 
enough to produce signs and symptoms of h 5 T)okalemia. It is not clear why the 
Iddney prefers to reject calcium predominantly or why it reabsorbs chloride in 
e.icessive amounts, but the essential laboratory findings which establish the 
diagnosis are elevation of plasma chloride and diminution of plasma CO2 com¬ 
bining power. 

If too much of the skeleton has not been destroyed, treatment is surprisingly 
effective. It is designed a) to allcvdate the shortage of base and b) to cure the 
osteomalacia.** The fundamental disturbance is corrected by giving enough alkali 
to relieve the acidosis; the optimum dosage will vary from case to case but it is 
certainly safe to begin with a daily dosage of 3 to 4 teaspoons of sodium citrate 
or 50 to 100 cc of Shohl’s solution (98 gm. sodium citrate and 140 gm. citric acid 
per liter of water). Potassium salts are not needed unless specific symptoms of 
deficiency occur. The second step is based upon the principle that the rate of 
calcium absorbed from the intestine must be increased if the osteomalacia is to 
be affected. That is the purpose of the citric acid in Shohl’s solution but large 
amounts of vitamin D must also be given (200,000 units per day may not be 
excessive), and an adequate amount of calcium in the diet must be assured, 
artificially if necessary, in the form of dibasic calcium phosphate. Once the 
osteomalacia is cured these latter measures may be discontinued or the dosages 
considerably reduced but alkali therapy must be continued indefinitely. 

The Fanconi syndrome'® is another t 3 rpe of tubular dysfunction which causes 
acidosis and osteomalacia but its essential features (increased excretion of amino 
acid, lactic acid, glucose and inorganic phosphate) are complicated and poorly 
understood. Treatment is the same but presmnably less effective. 

It might be more profitable, I think, to point out how the addition of glomeru¬ 
lar insufficiency modifies the picture of tubular acidosis. The patient with uremia 
due to renal disease (pyelonephritis, glomerulonephritis, polycystic disease, bi¬ 
lateral hydronephrosis) not oily loses base in the maimer already described but 
the obliterative lesions of the glomeruli also cause retention of acids. This is 
reflected chiefly by an increase in plasma phosphate and sulphate, so that the 
acidosis cannot be easily corrected by giving base. The prognosis is, of course 
much poorer, but, even so, the treatment outlined in the preceding paragraphs 
^rill do much to repair the osseous disease. 




Attention is drawn to the ability of the kidney to make important homeostatic 
adjustments. It responds to a failing circulation by reabsorbing excessive amounts 
of sodium and water. When under stress, it participates in certain endocrinologic 
adjustments which evoke a rise in arterial blood pressure. Failure of the kid ^ 
to excrete acid results in hypercalciuria and skeletal disease. 

. '‘McCune, D. J., Mason, H. H. and Clarke, H, T • Intmi-taKU 1 , 
nckets renal glycosuria and acidosis (Fanconi syndrome) Am J cEnd^^° 
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HERNIA OF THE KIDNEY 
HERMAN L. KRETSCHMER 

Lumbar hernia occurs infrequently and a lumbar hernia containing the Iddney 
is extremely rare. Since Ciaccio’s article on lumbar renal hernia appeared in 
1924, the Quarterly Cumulative Index Medicus has not listed this condition. 
The standard textbooks on urology and general surgery either do not mention 
the condition or merely state that the kidney maybe found in a lumbar hernia. 

Plenck in 1774 reported a congenital hernia of the kidney. Monro in 1811 saw 
a case of bilateral congenital lumbar hernia with the Iddneys entirely within the 
sac, in an infant 6 months old. Bayer in 1888 observed a case in which the con¬ 
tents of the sac consisted of the small intestine, the ascending colon and the right 
kidney. Ciaccio in 1924 reported a case of right congenital lumbar hernia con¬ 
taining kidney in a child, 18 months old. 

Because of the extreme rarity of this condition, and in order to determine the 
experiences of other urologists, letters were sent to members of the American 
Urological Association. Two hundred and twenty-eight replied that they had 
never seen a case of hernia of the kidney. Replies were received from 12 urolo¬ 
gists who stated that they had had a case of lumbar renal hernia under their ob¬ 
servation. Their case histories are appended to this paper. 

Lumbar hernia may occur following Iddney operations when the wound clo¬ 
sure has been faulty, when primary healing is delayed, after operations for 
suppurative diseases of the Iddney, operations for tumor or Iddney stone. 

An operation upon the kidney is usually followed by severe fibrosis and adhe¬ 
sions. A subsequent operation upon the kidney is generally very difficult because 
of the fixation of the kidney to its fossa by adhesions and perirenal fibrosis. 

In the case about to be reported, instead of fixation of the kidney following a 
previous operation for a movable kidney many years ago, the opposite condition 
was present, namely, great mobility of the kidney so that the kidney was easily 
palpable in the lumbar hernia. The operation was followed by suppuration for 
13 weeks. The patient subsequently developed a hernia in which the kidney was 
easily palpable (fig. 1). 

Because of the rarity of this condition, I vdsh to report the following case 
which was referred to me by the late Dr. D. P. Abbott: 

Mrs. S. W. was first admitted to the Presbyterian Hospital September 27,' 
1921 for the treatment of a dislocation of the articular surface of the head of 
the radius. The patient stated that following the birth of a child in 1893 she had 
noted attacks of “bladder trouble.” In November 1902, while visiting in Chicago, 
she stooped to lift a suitcase and felt a sudden severe pain in the right lo\yer 
quadrant. Following the attack of pain, the patient developed frequent and pain¬ 
ful urination. The urine was scanty and contained pus and blood. A cystoscopic 
examination at that time revealed marked cystitis. A right nephropexy^ was 
performed at the Baptist Hospital in Chicago on December 12, 1902. “Drainage 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hershej, 

Pa^ May 24, 1950. 
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tubes were left in the wound for 13 ivceks. She ran a long febrile course following the 
operation.” 

Examination on September 27, 1921 revealed a right lumbar hernia, rvhich 
she stated had been present since her nephropexy. The kidney v as easily palpa¬ 
ble in the hernial swelling and was very tender upon A*er 3 ' careful palpation. 

The second admission was November \i, 1921 for the removal of the head of 
the radius. 

Between her second admission on November 1/, 1921 and December 2, 1935, 
she had 21 admissions for the treatment of the following conditions; spastic 
colitis, ethmoiditis, psj’chasthenia, aideriosclerosis, conjunctixdtis, pernicious 
anemia, bronchitis, lumbar hernia, and an operation for an acute gangrenous 
appendix. 

The twentj'-third admission was December 2,1935. Two months prior to this 
admission she was awakened out of a sound sleep bj' pain over the bladder with 
an urgent desire to urinate. She had frequenej', associated burning, and pain at 
the end of micturition. 



Fig. 1. Lumbar hernia. Kidney palpable under skin. Palpation painful. 


During the past summer she reached up high to catch a curtain pole dropped 
by her sister hanging curtains. A severe pain lasting 3 dax's developed in the right 
kidnej' region. The pain was reUeved bt' Ijdng on the right side. 

On another occasion she reached high up to a shelf in the pantrj-; this precipi¬ 
tated another severe attack of pain in right kidnej- region with soreness in the 
area for a couple of daj's. 

She stated that when she stooped to pick up something from the floor she 
would have pain in right kidney region. 


Physical examination revealed a right lumbar hernia, which she stated had 
been present since the nephropexj- in 1921. The kidney was easily palpable in 
the hernial swelling and was verj- tender and painful on ven- careful palpation 
Repeated examinations of the urine showed blood, pus and albumin 
Cystoscopic examination on December 3, 1935 revealed a generalized tra 
beculation The left pyelogram was normal. The right pyelogram revealed the 
kidney pehns opposite the third lumbar vertebra Mng in the “lateral” 
of the abdomen. The ureter ran transversely mesially, then turned dov^ward 
Calyces appeared rather broad; othermse renal pehds was normal. 
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Diagnosis: Postoperative lumbar hernia which contains the right kidney (post¬ 
operative nephropexy scar). 

The twenty-fourth admission was January 22, 1936. The patient complained 
of many attacks of very severe pain in the right kidney region with considerable 
distress in this region especially during diarrheal attacks. She was greatly in¬ 
capacitated following these attacks. 

Because of the increasing frequency and severity of her attacks of pain in the 
kidney, recurring attacks of hematuria, the failure of mechanical supports, and 
the increasing inability to carry out her usual duties, she was advised to be op¬ 
erated upon. 

Operation (Februaiy 1, 1936): Because of the marked relaxation of the ab¬ 
dominal wall, the age of the patient (68), the failure of a prerdous nephrope.xy, 
and after due consultation with Drs. D. P. Abbott and William Kirb}'^, it ivas 
decided to do a nephrectomy’^. The old scar was excised. There was a marked 
bulging of the abdominal wall at the site of her previous nephrope.\y. 

Pathological report: The cortex was normal. The walls of the calyxes and 
pelvis were very thin and showed numerous areas of intramural hemorrhage. 
Microscopic examination showed several cysts; glomeruli were atrophic and a 
few were sclerotic. The cellular markings and nuclei of many of the collecting tu¬ 
bules were lost. In several places below the capsule there were areas of round cell 
infiltration. 

Postoperative record: The patient made a smooth and uneventful convales¬ 
cence. She stayed in the hospital 54 daym after the operation for the treatment 
of colitis, pernicious anemia, sinusitis, and arthritis. 

There were 18 subsequent admissions for the treatment of arteriosclerosis, 
senile dementia, coronaiy artery disease, chronic pyelitis, spastic colitis, and ac¬ 
cidental injuries incurred in falls, and the presence of her lumbar hernia. 

She has had no more attacks of pain in the renal area. 

The patient died September 1949, of arteriosclerotic heart disease at the age 
of 81. 

In response to letters sent to members of the American Urological Association 
the following replies were received: 

Dr. C. D. Brunkow (Newark, X. J.) had the following e.xperience; Female, 51. 
Ten years previously^ she had had two opez-ations for kidney stone performed Iw 
another doctor. On physical examination Dr. Bzamkow was able to palpate the 
Ividney^ in the lumbar hernia. He was able to disembed the kidneys from the hez- 
nia. On coughing, or stz-aining in the erect position, one could feel the kidney .slip 
back into the hernia. Diagnosis was verified by pyelography. She died following 
an operation for fibroid tumor of the uterus. 

Dr. George F. Cahill (New York, X. Y.) replied: “Several yeaz's ago we bad 
a patient who had a hezmia in the wound and the kidney in theheimia as .shovn 
by' both intravenous and reti'ograde pyxlograms. Pie refused to have it coiTCcted, 
so nothing was done about it.” 

Dr. Earl E. Ewert (Boston, Mass.) stated as follows: “There is, over at Cook 
County Hospital, the record of a hezmiation of the kidney through Petit s tn- 
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ABgle; tMs vras a congenital hernia, when I was on \\ artl ‘23 in 192 1 or 192S. The 
patient could pop the kidney out through Petit's triangle by lateral flexion and 
extension of the body and the kitlney could be palpaterl and the vessels felt 
imdemeath the skin. Like a lot of other people, I neglected to reporl: this ease of 
a congenital hernia of the kidney through Petit's triangle, and I don't suppose 
I will ever see another one such as this." 

Dr. George M. Lister (Ogden, Utah! mentioned the following case: ‘T Itave 
seen only one patient, in connection with Dr. Diimke, of a female. 4-5 years of 
age. vith a right lumbar hernia following a kidney operation, in which the her¬ 
nia apparently contained the iddney. ITe were deSnitely able to palpate the 
kidney in the hernial sac. I have not been able to follow it up.'* 

Dr. Albert E. Goldstein (Baltimore. Md.) had a unique experience. He stated: 
'‘Peculiarly enough, two days ago I experienced the first one. Furthermore, it is 
a bilateral rj-pe of hernia of the kidneys. The story is as follows: My procedure 
tor polycystic kidneys had been performed on this individual about eight and 
four months ago. One side was done by me and the other by a resident. The idea 
of the procedure is to deliver the polycystic Iddney. aspirate as many cysts as 
passible and then split the kidney lengthwise. The halves of the split kidney are 
then sutured to the skin hoping to keep them there so that further aspiration 
can be made. The kidney then remains attached to the skin and always is slightlv 
bulging. In this particular case the right kidney has not remained attached to 
the skin but kept on protmding out into the lumbar area. This kidney can be 
pushed back into the renal fossa and held in place by manipulation. The right 
kidney has herniated the same as the left but not qmte as extensive." 

Dr Leon Herman (Philadelphia. Pa.) had an extremely tmusual type of renal 
hernia. He wrote that he had seen one patient with a lumbar hernia in which 
the entire kidney, occupying the sac. could be palpated outside the normal line 
of the body. Strangely enough this followed an accident in which the patient had 
iKen gored by a bull in childhood. The hernia was easily reducible and was held 
by a bandage so tliat he did not think operation was necessarv. 

Dr. Leon Howard tDenver. Colo.l vrrote as follows: "‘I remember disrinctlv a 
few years ago hax-ing to go and lake a kidney out that the patient said another 
doctor had operated on. and made an incision through the skip and cut the kid¬ 
ney lialf in two before I got to the muscle. Apparently, there wasn't any heima 
though; it was just a kidney from the looks of it, wMch had been sewn into the 
muscle incision as a fixation operation. That is the nearest I could say that I had 
come to ever seeing a hernia with a kidney in it," 

Dr. H. A. R. Ifreutzmann (Sam Francisco, Calif.s renorted the ioUowincr- 
“The patient, a doctor oi medieme, was operated unon bv Dr Kocher of Bern 
many years ago for a third degree ptosis of the right Iddnev. Dr Kocher*' 'ecb 
mque was to place the kidney in position, leave the wound'ouen. protect 
tampons and thus permit scar tisstte to form arotmd the Iddnev, therebv hoidk- 


“WTien I examined the doctor in 1943. I coidd feel a distinr- i i - 
'■ halt oi the right loin incision. Palpation of the mass 


from the upper 
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perfectly normal kidney M-liich appeared to be subcutaneous. TiTien this mass 
was pushed, it shot into the retroperitoneal space and remained there only as 
long as pressure was kept on the scar. The doctor wears a belt around his middle 
to keep the kidney in place. Urological examination at that time showed no ab¬ 
normality of this kidne 3 \ The doctor is still li%dng today and is hale and hearty 
at the age of 82. He still has his kidney.” 

Dr. P. E. jMcCown (Indianapoh's, Ind.) nmote: “In replj^ I believe I may say 
that we have such a case as ymu specif 3 ^ This is a patient who has had perineph¬ 
ric abscesses on both sides and has large h 3 '^dronephrotic sacs in both Iddnej's 
mth ver}^ difficult drainage. In an attempt to repair one side we found the ad¬ 
hesions so great it was impossible to do a proper repair operation, therefore we 
have installed nephrostomj’’ tubes in both kidnej'^s with which he has been bring 
for about two 3 mars. Following this he gained between 40 and 50 pounds in 
weight and the right wound herniated and contains the lddne 3 ’'.” 

Dr. Lazarus A. Orkin (New York, N. Y.) answered the inquio’' as foUows: “I 
quite agree with you that the ordinar 3 ’- lumbar hernia does not as a general rule 
contain a lddne 3 ^ However, about 2 3 '’ears ago, we had a case on our sendee at 
hlontefiore Hospital for Chrom'c Diseases in New^ York which had had a right 
nephrope.xy for a nephroptotic Iddne 3 ’- at another hospital some 3-4 years before 
she came to Montefiore. At the time w'e saw her, she complained of excruciating 
pain in the right loin. Examination revealed a large right lumbar hernia and that 
the kidney was subcutaneous. It is quite interesting that every time she had an 
attack of se'\'^ere right loin pain simulating the so-called Dietl’s crisis, the kidney 
could easily be felt displaced subcutaneously. The pain was relieved by having 
her go to bed and gentl 3 '' manipulating the lddne 3 '' back to position. The kidney 
itself w'as quite h 3 ^dronephrotic and e.\'cretor 3 " p 3 'eIograms showed a marked 
angulated and tortuous ureteropehde junction. 

“Because of the fact that she had this marked pain and because she was well 
on in 3 rears, a right nephrectomy was performed and at the time of operation, 
the pedicle was about 3-3^ in. long. Tlie Iddney was found to be subcutaneous. 
Following the nephrectom 3 '’, repair of the lumbar hernia was easity perfonneA 
“This is the only case that I have seen similar to the one that 3 'ou described. 

Dr. R. Pearse (Toronto, Canada) reports the following case: “The patient, a 
male, had a right p 3 mloIithotora 3 ’’ for stone (elsewhere) followed b 3 ' a lumbar 
hernia. Attempted repair was made.” 

Cystoscop3^ and p 3 mlograph 3 '^ b 3 ’' Dr. Pearse when he first saw the paticn 
showed the colon next to the skin and in the hernial sac, marked lateral displace 

ment of the kidne 3 '^ with hj^lronephrosis. 

At operation the colon and lddne 3 ' were found just under the skin with a t iin 
Ia 3 mr of fascia covering them. There was obstmetion to the pelvis b 3 adhe.,ion-. 
The 3 ’^ were removed. The hernia was repaired. The lddne 3 ^ was not rcmo\c . 

Two weeks after discharge he developed some perirenal urinaiy extras asa ion 
due to obstmetion of his ureter and a nephrectomy was done. It was fiicn mi 
possible to repair the hernia.” 



HERNIA OF THE KIDNEY 


949 


Dr. Ralph E. Powell (Montreal, Canada) writes: “I have been unfortunate 
in having two postoperative hernias following nephrectomy. One had a definite 
mass resembUng kidney. Patient refused to have a repair and is deceased.” 

SHMMABT 

A case of true lumbar renal hernia is reported. A careful review of the litera¬ 
ture reveals this condition to be very rare. In 11 of the 13 cases reported in this 
paper, the patients had had a previous kidney operation. In the remaining 2 
cases, one was apparently a true congenital renal hernia through Petit’s triangle 
and the other case was the aftermath of goring by a bull. 

122 S. Michigan Ave., Chicago S, III. 
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TREATMENT OF WILMS’ TUMOR 

CARL RUSCHE 


The origin, histopathologic and clinical aspects of adenomyosarcoma or Wilms’ 
tumor are still subject to controversial opinion. Clinicians have been intrigued 
by the prodigious qualities of these tumors, complex histologic structure, high 
mortality rate and proclivity for infants and young children. 

In 1828, Gairdner presented the first case of renal sarcoma in an infant. These 
neoplasms were considered carcinomatous in nature until 1870, when Cotanni 
discovered sarcomatous elements. Two years later Eberth gave the first accurate 
description of a mixed tumor of the kidney and suggested that it had its origin 
in remnants of the wolffian body. In 1884, Birch-Hirschfeld stated that the 
common characteristic was the occurrence of more than one type of tissue, 
tubual and connective, both embiyonal in character. He was the first to use the 
term “embryonal adenomyosarcoma of kidney”. Since the publication of his 
three-volume monograph, in 1899, covering the structure of these comparatively 
rare and highly malignant renal mixed tumors, Wilms’ name has been closely 
associated with these neoplasms. 

Many theories have been advanced regarding its histogenesis; origin from 
aberrant germ plasma, rests of the wolffian body, stray cells from myotome or 
sclerotoma, from renal blastema or nephrotome, cells from embryonic structure 
of the true kidney which became metamorphosed into cellular structures of 
various kinds. Ewing’s concept of origin from renal blastema is the most widely 
accepted, though he concluded that no single source of these anomalies should 
be assumed to exist. Today the controversy among clinicians is relative to the 
most efficacious treatment of these renal embryonal mixed tumors, whether it 
be nephrectomy onl^'- or a combination or radiation therap 3 '’ and surgery. 

These tumors are difficult to classify pathologically because of the varied 
histologic findings. The predominating malignant tissues are anaplastic round 
cells and fairly well differentiated epithelial cells. Microscopically, the most 
characteristic cell is a mesodermal fibroblast, w'hich may differentiate into renal 
tubules or glandular structures. The pathological diagnosis depends primarily 
on finding glandular and stromal cells in a more or less characteristic mixed 
tumor arrangement. These embryonal growths have been described as adeno- 
sarcoma, embryonal sarcoma, myxosarcoma, chondromyosarcoma, rhabdosar¬ 
coma, liposarcoma, and Wilms’ tumor, which the Standard Nomenclature o 
Diseases classifies as embiyonal carcinosarcoma of the kidney. No fine distinction 
pan he made between the so-called Wilms’ tumors and some of the other em 
bryonal renal neoplasms. Kretschmer states that if complete histological studies 
were carried out on these tumors all the characteristic cell types would be foun 

A survey of the literature, particularly of the past decade, indicates no ac 
ceptable uniformity of procedure of treatment. Conflicting initial concepts o 


Survey sponsored by Atwater Kent Medical Research Fund, Los Cabf. 

Read at S^nnual meeting, Southeastern Section, American Lrological Association, uun 
port. Miss., February 2, 1950. 
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therap 3 " on the part of the referring physician may be contrary to the judgment 
of the surgeon. I have been asked on occasion to treat a Wilms tumor as a 
surgical emergency, and my hospital associates frequently press me with the 
demand for an opinion as to what constitutes the best chance for cure of malig¬ 
nant renal neoplasms in children. Therefore, I shall review some of the salient 
features and record my impressions of our present day armamentaria. 

In 1887, Jessop performed the first successful nephrectomy for a Wilms’ 
tumor; the child died of recurrence 9 months later. Radiation therapy, as an 
adjunct to surgerj’^, was introduced in the early part of the century. There is no 
unanimity of opinion as to which of the following is the preferable form of treat¬ 
ment: 1) nephrectomy only, 2) nephrectomy and postoperative radiation, 3) 
preoperative radiation and nephrectomy, 4) preoperative radiation, nephrectomy 
and postoperative radiation, 5) radiation only. 

Dean and Barringer have treated Wilms’ tumor by radiotherapy alone with 
favorable results, though Dean states, “this form of treatment is not recom¬ 
mended because in even the most radiosensitive cases it probably requires many 
months to completely devitalize the tumor and during this time metastases can 
take place.” 

Ladd and White obtained the best results by nephrectomy only, and credit 
their success to the use of the transperitoneal approach with early ligation of 
the renal pedicle. Hazzard, Melicow and Seidel favor transperitoneal nephrec¬ 
tomy and postoperative radiation, as they believe that the waiting period for 
the administration of preoperative radiation needlesslj' jeopardizes the possi¬ 
bility of survival. 

There are many advocates for preoperative and postoperative radiation as the 
patient receives benefits from both forms of therapy. Preoperative radiation 
shrinks the huge tumor mass and minimizes the dissemination of the malignant 
cells. Paterson believes that radiotherapy preceding nephrectomy offers greater 
certitude for obtaining a cure. 


Once diagnosis is established, I believe little time is lost waiting from 4 to 6 
weeks for the effects of radiation to take place before instituting surgery, and I 
am convinced that the good accomplished far outweighs the concept that 
metastases may develop during this interim. As a matter of fact, just when 
metastases occurs is a moot question. I look upon radiation, not as a cure but 
as a procedure, much as iodine is used preparatory to thyroid surgery. It has 
been demonstrated that even after intensive radiation nests of active malignant 
ceUs always remain. The shrinking and avascularity of the tumor which follow 
radiation greatly reduce the difficulties of extirpation, and I am sure opposes the 
freeing of malignant cells into the blood stream. The usual encapsulation of this 
type of tumor favors localization, and, of course, obscures the subjective symn 
toms. Dean and Pack believe that a firm, solid tumor offers a better nromosis 
as it remains longer within the capsule. ^ ® 


The material for t^ survey was compiled from the case histories of Wilms’ 
tumors for the past 20 years at the Children’s Hospital, Los Aneeles 
private practice. Only the more pertinent facts rektive to tr^melt’and iZ 



952 


CAHL RVSCKE 


gBvity "will be stressed. The results of the small number of patients I have to 
report are, of course, presumptive but still subject to conjecture. 

It^ has been repeatedly stated that there is nothing in the gross and micro¬ 
scopic appearance of the tumor that has any bearing on the prognosis. Is this 
observation subject to a provision, or, is it an empirical statement based on 
careful follow-up study? Dickey and Chandler believe that calcification in the 
tumor is probably a good prognostic sign, as this element was found in their 
three cases that may be classified as cured. 

Of the 40 patients in my study, 28 or 70 per cent are dead; 5 or 12.5 per cent 
have lived longer than 10 years and may be considered cured; 7 or 17.5 per 
cent have lived less than 5 years (fig. 1). These measurements were computed 
from time of diagnosis. 

Ladd and White concluded that if a patient survives 2 years after nephrec¬ 
tomy, without evidence of recurrence, it is reasonable to consider the condition 
cured. In reviewing the literature, and from the course of the disease in 3 of my 
cases, patients may survive 2 years or longer and subsequently die of recurrence 
or metastases. One of my patients died 41 months after nephrectomy; though he 

40 PATieurs WITH WILMS' TUMOR 


7 ALtiT IfSS Dtw nvr rSXAS 



had an uneventful course 3 months prior to death. One child, 9| years of age, 
showed no evidence of recurrence for 26 months, and death occurred 5 months 
later. Another child died 33 months subsequent to nephrectomy. Abbe’s patient 
lived 4 years, 7 months, and then died of metastases. Recently, Ritter and Scott 
reported the occurrence of an embiyoma of contralateral kidney 10 years fol¬ 
lowing nephrectomy for Wilms’ tumor. 

The diagnosis of the 34 nephrectomized patients was confirmed by 
pathological e.xaminations. The diagnosis was established in 1 case by clinical 
and roentgenographic e.\'aminations. Postmortem microscopic e.xaminations were 
done on 5 cases. 

The 2 cases that received no treatment showed evidence of metastatic lesions 
at the time of diagnosis, and death occurred within 1 month and 1§ mont 
respectively. One of the autopsies revealed the most extensive metastases t e 

pathologist had ever encountered. ^ • the 

The clinical diagnosis in 1 case was confirmed by^ biopsy of a node m t 
inguinal region. No therapy was administered in view of the extensive me¬ 
tastases, and the child died within 2 months. 
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The 12 children -who are still alive received radiation therapy in combination 
vith nephrectomy. See table 1. 

The group of living patients all received radiation therapy as an adjunct to 
nephrectomy; 17.9 per cent of the deceased group did not receive radiation 
therapy. Of the children living, 41.7 per cent received radiation prior to operative 
interference, and only 28.6 per cent of the deceased group -were so treated. 
See figure 2. 

The vast majority of cases of embryonal developmental mixed tumors of the 
kidney, or so-called Wilms’ tmnor, occur prior to the tenth year of life; though 
56 cases have been reported in adults and Clay reported a case of a patient 80 
years of age. Necropsy examination on a 7 month fetus revealed the presence of 


Tabu; 1. Types of therapy administered to 40 patients with Wilms’ tumor 



DIED OT 
Traits* TOHOS 

AIXi-E EES3 i 
than 5 VEASS 

AXIL'S lOVGEK 
THAN 10 TE.OIS 

TOTAL 

Nephrectomy only. 

2 

— 

— 

2 

Nephrectomy and postoperative 
radiation. 

12 

b 

2 

19 

Preoperative radiation and nephrec¬ 
tomy. 

3 

__ 

2 

5 

Preoperative radiation, nephrectomy 
and postoperative radiation. 

o 

2 

1 

8 

Radiation only. 

3 

— 

— 

3 

Biopsy. 

1 

— 

— 

1 

Not treated. 

2 

— 

— 

2 

Totals. 

28 

7 

5 

40 


PERCENTAGE COUFARISOM OF THERAPY ADHIHISTEREO TO PATENTS 
\SITK Wiuusr TUUOR 



a Wilms’ tumor. Silver is credited rvith having treated the youngest patient, an 
infant 3 days old, vrho received preoperative radiation, and at the time* he 
reported the case the child -was 44 years of age. 

In my survey the age distribution was between 3 months and 10 years, with 
60 per cent of the cases occurring before the third year of life (fig. 3). From’some 
theories of the histogenesis of these tumors, the inclusion of v^ou^ embrrmnal 
tissues, the age of the child at the time of diagnosis has been clorely related to 
prognosis, the assumption being that the older the child the longer has the 
neoplastic lesion W present, enhancing the possibilities for gron4 extension 
and met^^^es. The 5 patients in my group who may be cSsified 'JZZ 
vrere aged; 6 months, 24 years, 3 years, 5 years and 5i years ^ 
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Hazzard, Melicow and Seidel believe that prognosis is influenced by age as 
the younger the patient, the more easily the tumor is felt, resulting in early 
diagnosis and treatment. 

The sex incidence in this group was: 21 males and 19 females (fig. 4) The 
left kidney was involved more often than the right; left 24 times and the right 
15 times. In 1 case there was bilateral involvement. 

The bilateral Wilms’ tumor was diagnosed as polycystic kidneys by excretoiy 
pyelograms, and the neoplastic condition was demonstrated when a left nephrec¬ 
tomy was performed. Radiation therapy of 1400r was administered to the right 
side subsequent to the left nephrectomy. The massively enlarged right kidney 
showed marked decrease in size following therapy. The child was in good general 
condition 6 months postoperatively. While bilateral involvement is rare, there 

AGE OIGTBIBUTION AT TIME OF DIAGNOSIS OF 40 PATIENTS 
WITH WILMS' TUMOR 



INCIDENCE OF SEX AND KIDNEY IN 40 PATIENTS WITH WILMS' TUMOR 


wticCHCE m uAtES iHo fewatcs 


INCfOENCE W HIChT ANOLEfT WOMCt 


24 t*ft bdrcr ISr qM t'tfnrr Ibisttrst 



Fig. 4 


is always the question whether the neoplasm on one side represents secondary 
invasion from an initial unilateral lesion. 

The autopsy in 1 case revealed secondary invasion of tumor tissue about the 
opposite kidney with no involvement of that kidney. In 1897, Walker reported 
10 bilateral cases, though since the turn of the century there has been a marked 
decrease in this phenomenon. 

Familial tendency has been reported by Maslow. He observed 3 occurrences 
in one family; 1 brother and 2 sisters. Chapian treated 2 brothers. 


SYMPTOMATOLOGT 

Inasmuch as some clinicians believe that the tumor is congenital in nature, 
no appropriate time element can be selected for onset of symptoms. Portent 
signs are indiscernible until a large abdominal mass presents itself. How long 
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the tumor has been grovring is conjectural. In some cases the child pr^ent 
a very large abdominal tumor a few days folloxnng a complete physical ex¬ 
amination. There is a great similarity of sjunploms, but a vride variation of the 
structural aspects of the tumor itself. 

In my group, the inter%ml for the duration of symptoms vras from 1 day to 
18 months. There appears to be no correlation between the length of time 
symptoms are observed prior to treatment and prognosis. In 1 case, the mother 
had noticed an enlargement of the infant’s abdomen for 4 months before obtaming 
medical ad%uce. The child is alive and well 13 years subsequent to nephrectomy. 
In another child the tumor mass was discovered following a fall; medical attention 
was administered immediately and the child is alive and well 12 years post- 
operatively. Observance of the tumor in another child was of 1 day’s duration 
and death occurred within 2 months. A child who had an enlargement of the 
abdomen for 18 months prior to diagnosis died 7 months later. 

Embryonal mixed tumors of the kidney have an insidious onset but are 
relentless in their course. The rapid progression of the lesion, following the 
presence of the tumor mass, is accompanied by malaise, weight loss, fever and 
pain. 

The absence of hematmia has been attributed to the encapsulation of the 
neoplasm. Nevertheless, hematuria was the initial symptom in 3 of my cases. 
One child received a course of radiation with accompanying decrease in the 
size of the tumor, but the child’s general condition did not warrant a nephrec¬ 
tomy and he died 1 month after treatment was instituted. At autopsy, the 
histopathological examination showed the tumor to be surroimded by a thin 
capsule which appeared intact. In 1 case where hematuria was present there 
was also severe pain about the umbilicus, and the histopathologic report stated: 
“The tumor itseK is moderately soft, very friable, varies from a grayish white 
to brick red color and contains many large blood clots. The kidney capsule is 
thickened and when stripped leaves a pale smooth finely^ granular surface showing 
small petechial hemorrhages.” This child received radiation, preoperatively and 
postoperatively, and died within 31 months. The other child, who had hematuria 
as the initial symptom, received radiation before and after nephrectomy and is 
alive 14 months subsequently without evidence of recurrence or metastases. 


DIFFEREKTIAL DIAGNOSIS 

I believe that pyelographic studies should be done routinely on all children 
with an abdominal tumor mass. The most likely diagnosis in a child under 5 
years of age vdth such a condition is an embrymnal mixed tumor of the kidney, 
and diagnosis should be estabhshed by pyelography prior to operative inter¬ 
ference. An excretory urogram demonstrating a functionless kidney in the 
presence of an abdominal mass more frequently represents hydronepbiosis and 
emphasizes the importance of retrograde pyelography to confirm the diagnosis 
of tumor. The differential clinical diagnosis could be hydronephrosis adrenal 
neuroblastomas, pyonephrosis, congenital polycystic kidnevs or hypernephroma 
»ere done in 33 cases of my group; 23 Mcretoiy uroLms 5 
relrograde, and o both eacretorr and retrograde pyelograms. to 4 
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pyelographic studies were not done until the tentative diagnosis could no longer 
be confirmed. This procedure established the diagnosis in all cases except the 
child who had bilateral Wilms’ tumors, and these excretory urograms were 
interpreted to be polycystic kidneys. 

The cardinal symptom in 2 cases was severe abdominal pain. One child, on 
whom no pyelographic study was done, was operated on for what was thought 
to be a ruptured appendix, at which time the renal neoplasm was diagnosed. 
The other child, also conservatively treated for what was considered a ruptured 
appendix, continued to have symptoms, whereupon pyelograms were done; these 
established the presence of a kidney tumor. Two children were treated for 
splenic involvement: one was thought to have a splenic tumor, and the other a 
rupture of the spleen, as the discovery of the mass was associated with trauma. 

No large group of patients has received the same treatment, and until more 
statistical data are available I believe it would be fallacious to credit any one 
factor, be it type of nephrectomy, radiation only, or in combination with 
surgery, as giving the best prognosis. It is a truism that prognosis is dependent 


Table 2. Group of living patients with Wilms’ tumor who may be classified as cured 


AGE AT TniE 

OP DIAGNOSIS 

NEPHRECTOitY 

PRE- 

OPERATIVE 

RADUTION 

POSTOPERATIVE RADIATION 

YEARS SINCE DIAGNOSIS 

65 months 

Posterolumbar 



12 

60 months 

Posterolumbar 


2,800r 

13 (Full-term preg¬ 
nancy) 

6 months 

Posterolumbar 


— 

13 

29 months 

Transperitoneal 


5,640r (Renal area) 
4,500r (Metastatic 
lesion) 

15 

36 months 

Posterolumbar 


l,200r 

20 (Full-term preg¬ 
nancy) 


on recurrence and metastases, and why these factors remain in a quiescent 
state in a few cases is indeterminate. 

I favor radiation as an adjunct to nephrectomy, and my 5 patients who may 
be classified as ciued, each received this method of treatment (table 2). Postero- 
lumbar nephrectomies were performed on 4 children, and 1 child had a trans- 
peritoneal nephrectomy. Available data are insufficient to permit the evaluation 
of the merits of these surgical procediues. The 2 patients who have each had one 
full-term pregnancy had uneventful courses of gestation. Seven years ago the 
patient who has lived 15 years from time of diagnosis, developed a metastabc 
lesion at the end of the eleventh rib. Roentgen rays totaling 4500r were ad¬ 
ministered wdth regression of the lesion, and to date there has been no recurrence, 
which is most uncommon. Kerr reported a case wdth pulmonary metastases 
which disappeared following radiation. 

The microscopic findings of 2 cases showed the tumor mass well encap^Iate . 
The pathological findings in another case stated the tumor was ver>' firm m 
consistency and well circumscribed. In still another case the tumor was rounU 
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and slightly nodular. The histopathological finding of another case was a thin, 
fibrous capsule with a light yellow central portion. ^ ^ j. 

In the child, who was 6 months of age at time of diagnosis, the operative findmp 
revealed a fairly normal-sized and normal appearing kidney except for the 
anterior upper half which was made up of the shrunken wrinkled mass of *^0*' 
now reduced to practicallj’^ nothing; and at one place the tumor had invaded t e 
peritoneum. This child is alive and well, 13 years after treatment, without 
evidence of recurrence. 

Within the past year 5 of these 7 patients have been operated on and the 
prognosis is problematical. All of these children received radiation in combination 
with nephrectomy (table 3), 

The child who has lived 55 months since receiving preoperative and post¬ 
operative radiation, has never shown any emdence of recurrence or metastases. 
The histopathological examination showed the tumor to be encapsulated. 

The child who was SI years of age at the time of diagnosis, and is alive 9 
months subsequently, has a bizarre history. When first examined at 10| months 


Txbix 3. Group of living patients with Wilms’ tumor who may not be classified as cured 


ACE AT Tnns or 
©UGKOSIS 

KirpsREcroiry 

PirOPES-UTI-X 

ItADIATIO.V 

pOSTOPEEATnX 

JtADLiTIO.V 

KUltBES O? 
MONTHS SINCE 
niAGNOSlS 

fMS* 

120 

Traasperitoaeal 



5 

22 

Posterolumbar, left 



6 

14 

Radiation, right 
Posterolumbar 



7 

65 

Transperitoneai 



9 

23 

Transperitoneal 



10 

7 

Transperitoneal 

2000r 

3600r 

14 

12 

Transperitoneal 

300r 

3000r 

55 


of age, he was a fully developed male with large genitalia, hairy body and in¬ 
creased secretion of 17-ketosteroids. The operative findings showed a right 
suprarenal gland many times enlarged, about 3 cm. in diameter, firm and grp.^nsb- 
yeUow in color. The entire intestinal tract, from stomach downward, felt and 
appeared normal, as did the gallbladder, liver and spleen. The left suprarenal 
gland and both kidneys felt normal. The histopatholo^cal report stated: 

“Section of the adrenal trunor shows a relatively uniform structure through¬ 
out. It appears to be encapsulated on three sides. The tumor itself consists of 
cords of cells which resemble cortical cells. They bear the closest resemblance 
to the zona reticularis of the adrenal, although at one point there are some 
pseudoglomerular formations which are consistent with derivation from the 
glomenfiar zones of the cortex. The cells for the most part are large and pale 
with stippled vesicular nuclei. Scattered here and there are considerably larger 
cells; some of which have the nuclei pushed over toward the margin. These cells 
have a honey appearance. Occasional cells are noted which contain several 
nuclei. These are infrequent and there is some question as to whether or not 
they represent several ceUs which are closely packed together so that c^-toplasm 
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appears to blend. At one point in the margin of the tumor, there is, outside of 
the fibrous capsule which seems to surround the tumor, some adrenal tissue 
which looks hije the outer cortical layer, although it is somewhat compressed. 
This is distinctly separated from the main body of the tumor. The fat stain 
shows large numbers of cells containing large red fat droplets. The foamy ap¬ 
pearing cells, in particular, contain the largest quantities, but almost every 
cell in the section contains some fat. Diagnosis; Tumor of adrenal cortex.” 

Following the excision of the right suprarenal gland, the genitalia decreased 
in size and the patient resumed the characteristics of a normal child. When 19 
months old, he was found to have a left hemih 3 q)ertrophy, at which time the 
17-ketosteroids were normal. Periodic physical examinations were made and no 
abdominal findings were noted imtil April 1949, when a large mass was felt 
in the abdomen. The child had complained of occasional abdominal pam around 
the umbilicus and infrequent episodes of constipation. The physical examination 
showed a well-healed right upper quadrant scar. There was a large movable mass 
which was moderately firm, nontender, in the right lower quadrant extending 
across midiine and above the umbilicus. Examination of the genitalia revealed 
a large penis with some light hair around the genitalia. The testicles were de¬ 
scended and normal in size. Histopathological diagnosis: adenomyosarcoma, 
region of right kidney with invasion of kidney. 


Table 4. Number of months between diagnosis of Wilms’ tumor and death 


Number of months. 

1 

1 

2 

3 

4 

I ® 

6 

7 

8 

9 

m 

31 

I 33 

41 



3 

4 

2 j 

3 

2 i 

^ 1 

4 


1 

B 

1 

1 

1 j 

28 

Number of patients.| 


1 




1 1 

2 j 


2 1 


■1 




Radiation therapy, 3,000r, was administered postoperatively, and 4 months 
subsequent to nephrectomy there was roentgenographic evidence of pulmonary 
metastases. 

To date 28 children, or 70 per cent of the entire group are dead (table 4). 
Twenty-five children died within a year, and 60 per cent of the deceased were 
dead within 6 months. Twenty-two had nephrectomies; 12 posteroliunbar and 
10 transperitoneal approach. Statistics presented by various authors indicate an 
ultimate mortality rate of more than 90 per cent. 

METASTASES 

Metastatic lesions were present in 30 cases, of which 28 are dead. Regression 
occurred in only 1 case, that of the child who has lived 15 years and may e 
considered cured. The other child with metastatic lesions is alive, 9 mont 
postoperatively, with an adverse clinical course. 

Metastases usually progress by direct infiltration; the most common occurrence 
being by way of Ijmphatics or blood stream, though unusual invasive 9uah ^ 
of this tmnor have been recorded. Metastases to the bone in embiyoma o e 
kidney is a very rare phenomenon. Osseous metastases were present in 3 o nay 
cases, and only 5 other such cases have been reported. 

At the time of diagnosis one of my cases showed roentgenographic evi ence 
metastatic lesions of right ulna, radius, femur, jaw and axilla. Radiation tlierap }, 
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amounting to 900r, was administered to tke tumor -whicii decreased m size, 
750r was given to the metastatic lesions which progressed rapidly, and the chud 
died within 2 months. Another child had metastatic lesions of the skull, facial 
bones and extremities, and died 2 months following diagnosis. As previously 
stated, there was regression of a metastatic lesion of the rib in 1 case. Kerr, 
Dean and Bothe all recommend radiation therapy for metastases. 

In 1 case, hematuria, vaginal bleeding and a firm mass in the bladder region 
occurred 26 months subsequent to nephrectomy, and 5 months later the autopsy 
showed metastases involving lungs, liver, bladder, uterus and pleura. Metastases 
to the spermatic cord were present in one instance. 


TabIiE 5. Inleri’ol between first radiation therapy and nephrectomy on patients who died oj 

Wilms' tumor 


PSIOPMATTiX 

RADIATION' 

KtriTBER or DAYS BETWEEN* 
rUlST TEEATirEST ANO 
KEPKEECTOilY 

I>OSTOPEEATrVE 

SAEIATIOS 

NTTMBEE OP HOKTES 
lAVEO SINXE DIAGNOSIS 


17 

l,500r 

31 

3,000r 

19 

3,600r 

8 


27 

4,950r 

7 


29 

— 

41 

2,550r 

38 

— 

3 

3,000r 

48 

2,450r 

9 

l.SOOr 

48 

150r 

4 


67 

— 

4 


Table 6. Interval between first radiation therapy and nephrectomy on patients who are living 

with Wilms’ tumor 


PRXOPESATm: 

RADIATION’ ' 

NUMBER OP DAYS BETWEEN 
riRST TREATMENT AND 
N*EPHRECTOirY 

PO STOPERATI\X 
RADIATION* 

LENGTH OP TTME LIVED 
SINCE DIAGNOSIS 

300r 

6 

3,000r 

55 months 

3,000r 

24 

2,800r 

13 years 

2,000r 

38 

— 

13 years 

2,000r 

42 

3,600r 

14 months 

2,S00r 

54 


12 years 


I computed the length of time between administration of first roentgen therapy 
and smgery to see whether this had any efiect on prognosis. There is wide 
variation in this time element, and no accurate conclusions could be interpreted. 
In table 5 it varies from 2% to 9|r weeks, and in table 6 from 1 to 8 weeks. The 
distinguishable characteristic of the 3 who have lived the longest is that'they 
received approximately the same amount of roentgen therapy in proportion to 
their age. The child who received 2000r was just 6 months of age, and the other 
2 children were 5 and 5| years of age. 

It is generaUy concurred that roentgen therapy is more useful in treatinu 
embrjmnal mixed tumom than in other renal neoplasms. As to nephrectomy 
owmg radiotherapy, Schenck, Rowe and Frazer believe that 4 to 6 weeks is 
the ideal waiting penod, whereas Paterson affirms that the interval should be 
tron 6 wets to 3 otooths. He states: ■'After this tatental. o neptectly h 
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indicated, because, although the main mass of the tumor consists of highly 
sensitive cells, it seems to contain as well some resistant elements which, if not 
removed, may eventually give rise to recurrence.” 


Table 7. Reported survivals of 72 patients with Wilms' tumor 


riEop. 

PEEOP. NEPJIBEC- X-KAV 

NCMBER ’’0“^ NEPHREO- 

OP CASES nu, V 

0>n^Y NEPSREC- POSTOP. AND 


Abbe. 

Barringer* 
Coleyt.... 
Daw. 


Dean 


Deming. 

Dickey and Chandlerf % . 

Gahagan and Yearwood. 

Hazzard, Melicow and Seidel.. 

Higgins and Shively. 

Israel. 

Kretschmer. 

Ladd and White. 

Lippert. 

Loeb. 

Mandeville and Nelson. 

McNeill. 

Mi.vter. 

Nesbit and Adams. 

Ockerblad and Carlson. 

Ritter and Scott§. 

Sauer. 

Silver. 

Van Duzen. 

Wade. 

Weisel, Dockerty and Priestley 

White. 

Wollstein. 

Author’s. 

Totals. 



* Reported case of Sisk. 

t Received Coley's vaccine, operated by Perkins, 
j Case treated by radiation alone, had excision of tumor. 

§ Child lived 10 years and then developed Wilms’ tumor in opposite kidney. 

There are no criteria as to the most beneficial dosage of roentgen rays, as the 
individual structural variations of these tumors preclude a uniformity of respon..e 

to roentgen therapy. . • * u ,vhich 

These tumors are composed of radiosensitive and radioresistant cc is 

are not completely destroyed by radiation. We have been unable to fully 
hend the regressive action as a result of this procedure. The clinical obsen’a 
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of reduction in size of the neoplasm is evident by the vridespread necrosis of the 
tumor cells. Bothe, Alcock and others have studied specimens before and after 
radiation, and found an abundance of stroma but feu" embr 3 ’’onal cells. Thej' 
concluded that the malignant embryonal cells are destroyed, though the malig¬ 
nant character remains. It is possible that the dosage may have been inadequate, 
or surgery rras performed before the full effects of the radiotherapy had been 
established, inasmuch as 11 cases have been reported as cured by treatment 
rrith radiation only. An elucidation of this query might possibly be forthcoming 
by extensive histological examinations of all Wilms’ tumors subjected to radio¬ 
therapy. 

There is no unanimity of opinion as to the number of umts to be adm i nistered 
at one time. The majority of the cases in my group received 150r daily. Kerr 
gives 200r per day, and Paterson advocates a maximum of 90r daily. Dean says 
if radiation alone is to be used the dosage should be from 75 to lOOr. Priestley 
and Brodem recommend radiation therapy every 6 to 8 weeks, for at least 5 or 

REPORTED five-year SURVIVAUS Or T2 PATIEHTS WITH WILMS* TUMOR 
RELATIVE TO RADIATION THERAPY 



6 months following surgery, even if there is no evidence of recurrence. There are 
others who believe that prophylactic radiation for unproved metastases is un¬ 
warranted. Sauer reported a patient living 10 years, treated by radiation only, 
receiving 4,826r, Whereas AIcNeill’s patient, who received the samp treatment, 
living 8 years, received a total of 10,319r. 

In 1894 Israel recorded the first cure of a Wihns’ tumor in a 14 year old boy. 
Abbe reported his case in 1912, and since that time I was able to find 65 other 
reported cures in the literature (table 7). 

As shown in figure 5, 57 per cent received roentgen therapy in one form or 
another, and 43 per cent had no treatment other than nephrectomy. Of the 
^oup of 31 who had nephrectomy only, I was unable to estimate with anv 
degree of accuracy which surgical approach had been employed. 

Figure 6 shows the percentage of these cures relative to the tj-pe of therapv 
atoxstered:43 percent, nephrectomy only; 16 percent, postoperative radiation- 
26 per cent, preoperative radiation, and 13 per cent of this group also received 

I able to atcottain tie a|e at ftae of diagno* „f 54 paHoafa, trhioh 
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ranged from 1 month to 49 years. Of this group, 57 per cent of the occurrences 
were before the thjrd year of life. Four patients had reached maturity at the 
tame of diagnosis; Israel’s patient was 14 years of age; one of Weisel’s group 
was 24 years; one of Silver’s 27 years; and Loeb’s patient was 49 5'ears of age. 

REPORTED FIVE-YEAR SURVIVALS OF 72 PATIENTS WITH WILMS' TUMOR 
RELATIVE TO TYPE OF THERAPY ADMINISTERED 



SUMMARY 

Statistical data pertaining to 40 patients with Wilms’ tumor, ranging in age 
from 3 months to 10 years are presented, with one incident of bilateral involve¬ 
ment. A case of the development of Wilms’ tumor on corresponding side 4^ 
years subsequent to removal of adrenal cortex tumor is recorded. 

Compilation of reported 5-year survivals relative to type of therapy ad¬ 
ministered has been made. 

No standard treatment was used in the management of these patients. Five 
patients, who are alive over 10 years, received radiation therapy as an adjunct 
to nephrectomy; 3 received it preoperatively and 1 also had postoperative 
radiation. The child who is alive 55 months, without e^^dence of recurrence, 
received radiation therapy preoperatively and postoperativelj’’. 

The results of this study suggest that radiation therapy should be instituted 
as soon as the diagnosis of Wilms’ tumor is established, and that nephrectomy 
should be postponed until after such treatment. 

Closer cooperation among urologists, radiologists, pediatricians, and/or family 
doctor would help improve the present day management of Wilms’ tumor. 

Since most studies and observations suggest an answer but do not prove the 
issue, and inasmuch as there is considerable confusion in the minds of physicians 
both within and outside the speciality of urology, would it be amiss to appoint 
a committee of representative experts to approve the most acceptable plan for 
the treatment of malignant renal neoplasms in children, consisting of a genera 
surgeon, radiologist and pediatrician. 

Since the presentation of the paper, the child who had received preoperative 
and postoperative radiation, and was reported alive 55 months later Tvithout 
evidence of metastases, may now be classified as a 5-year cure. 

1680 N. Vine, Hollywood, Calif. 
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NEPHROPEXY 

GEORGE R. LIVERMORE 

The numerous operations that have been devised for the relief of ptosed kid¬ 
neys seem to indicate that no one of them is entirely satisfactory. 

At the 1925 meeting of the American Urological Association in St. Louis, I 
attended the clinic of Dr. C. E. Burford. He was demonstrating the Kelly op¬ 
eration for nephropexy which he stated had been very successful in his hands. 
He operated upon 2 cases, then showed us a post-mortem specimen taken from 
a woman upon whom he had operated several years previously and who had 
recently died from pneumonia. The specimen showed the kidney firmly anchored 
to the twelfth rib. 

We know many urologists say the Kelly operation is wrong because it an¬ 
chors the kidney, which is a movable organ, firmly to the twelfth rib. Regard¬ 
less of this, and the post-mortem specimen of Dr, Burford proves that this op¬ 
eration does fix the kidney firmly to the twelfth rib, I have found the operation 
most satisfactory in a series of 52 cases. It is true that some patients will com¬ 
plain of a dull ache in the loin following the operation, but this usually subsides 
in a few months. In fact, I have not seen a case in which it did not subside in 
time. In these 52 cases there were 48 women and 4 men. The ptosis occurred 
on the right in 48 cases; on the left in 4. In women it involved the right kidney 
in 46 cases, the left in 2; while in men it involved the right in 2 and the left in 
2. See figures 1, 2 and 3. 

ETIOLOGY 

The cause of movable kidney is a disputed question. In lawsuits with a history 
of blows or falls involving the renal area, the attorney for the plaintiff invariably 
tries to prove that the injury caused the movable or floating kidney. TVe urolo¬ 
gists know that an injury violent enough to displace a kidney would cause rup¬ 
ture before it caused displacement. It occurs more frequently in women than 
in men. Southam says it occurs 12 times as frequently and in Bell’s series there 
were 300 cases in women and only 10 in men. Loss of weight and absorption of 
the perirenal fat are, in my opinion, a frequent cause. We however see movable 
kidneys in well developed persons. I should say the chief cause of movable kid¬ 
neys is a violet strain at work or play (especially that which occurs in foot or 
basket ball) which loosens the kidney slightly from its perirenal fat. At each 
succeeding strain the motility is gradually increased until finally there is a mov¬ 
able or floating kidney. 

SYMPTOMS AND SIGNS 

Dull ache or dragging pain in the loin, usually with renal colic at intervals, 
is the most prominent symptom. In some cases the colic is relieved when the 
patient lies down. Frequencjq burning and nocturia are periodic symptoms, n- 

Read at annual meeting, American Association of Genito-Urinary Surgeon^, ^c^she^, 
Pa., May, Zi, 1950. 
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termittent liematuria due to inflammation and congestion of the dilated pelvis 
and ureter, from back pressure, maj' be a prominent sj-mptom. Various ner^mus 
manifestations, especially in u omen, are frequent complications. This is attrib- 
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Fig. 1 



Before .Afterwards 

Fig 2 


U ed to the diag on the kidney pedicle, plus the pain and infection Pus and red 

i "'“"S'' <■' '0"B stand » 

Show only a laie leukocyte, winch most men consider normal urine. “ 
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TECHNIQUE 

Kelly's method, as demonstrated by Burford, anchors the kidney to the twelfth 
lib, one suture above and one below the rib. The sutures ai'e silk in infected 
cases and No. 1 chromic catgut in noninfeeted ones. They are passed through 
the capsule in a circular manner, the so-called 3 point stitch. We use only one 
suture of 00 chromic gut and this near the lower pole, owing to the ease vnth 
which the suture in the capsule can be torn out; the support of the kidney is 
reinforced by the Deming operation. It is not necessary to use more than two 
sutures in doing the Deming operation and usuall}’^ one is sufficient. We only 
want this extra suppoi’t to aid in holding the kidney in position until firm ad¬ 
hesions have formed. I have been so pleased with this operation I now use it 
almost routinelj'. 
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Fig. 3 


All cases of nephroptosis should not be subjected to operation. Age is not a con¬ 
traindication. Elder!}’’ people usually weather nephrope-X}' exceptionally well. 
The physical condition, however, must be very carefully checked and, as in all 
Iddney surgery, a Icnowledge of the condition and function of the other kidney 
is a prerequisite. If there are no gross anomalies that we believe cannot be col¬ 
lected and there is definite evidence that the malposition is damaging the kid¬ 
ney, and infection persists, or the patient suffers pain or colic, or hematuria anc 
dysuria are annoying symptoms, nephropexy should be done. If there is no ap¬ 
parent kidney damage, as demonstrated b}' a careful urological study, nophio 
pexy should not be done unless a well-fitting kidney corset, suitable medication 
and elevation of the foot of the bed will not relieve the symptoms. ^ ^ 

Burford stresses the point of freeing the ureter of all adhesions, ^ 

about the ureteropelvic junction. This has always been my practice anc c tem 
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it most important. Another point he mentions, tvhen the kidney is anchored, 
the ureter must be straight but never taut. I am in complete accord with this. 

StUl another point that I wish to bring out; In cases where the ureter has un¬ 
dergone infiammatorv elongation and even when the kidney is anchoied there 
is StUl some redundancy, it is our practice to insert an indwelhng ureteral catheter 
on the third or fourth postoperative day and leave it in position (irrigating eveiy 
6 hours with phemerol solution 1:15,000) until the patient is out of bed on the 
fourteenth day. 

I agi-ee wholeheartedly with Biuford that all ptosed kidneys should not be 
subject to nephrope.y\-. All of us older men have seen patients go tlu'ough hfe 
with floating kidneys that could be palpated well below the crest of the ileum 
and even pushed beyond the midline, which caused few or no sjTuptoms. I am 
sure the lack of sjTnptoms in such cases is due to the fact that the ureter does 
not become obstructed. 

^ly lule in the selection of cases for operation is pain, hematuria, kidney 
damage, peisistent infection and, of course, the age and physical condition of 
the patient. Other kidney surgeiy does not prevent the performance of nephro- 
pex\'. Stones can be removed, anomalous vessels ligated and severed, plastic 
operations on the pelvis and reimplantation of the ureter can be done. In a re¬ 
cent case. I did a lieminephrectomy and removed the entire duphcate ureter, 
then anchored the remaining portion of the kidney with a most satisfactoiy re¬ 
sult. 

Many cases in tliin people can be successfully treated uith a kidney corset 
and elevation of the foot of the bed. The corset must fit snugly and at the first 
sign of loosening should be readjustetl. The patient, too. should be instmcted 
to eat fattening foods. The corset must be worn at least a year and longer if the 
kidney remains ptosed. 

815 Medical Arts Bldg.. Memphis, Tenn. 
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CROSSED RENAL ECTOPIA WITH FUSION" COiMPLICATED BY 
MASSES INFARCTION DUE TO OCCLUSIVE THROMBOSIS 
OF THE AORTA; CASE REPORT 


]MAIIK SAYLOR and HAROLD GORDON 

From the Laboratory and Surgical (Urology) Services of the 
Veterans Administration Hospital, Louisville, Ky. 


Renal ectopia is important chieflj’- because of certain complications with which 
it ma}’- be associated (Smith and Orkin). It is our purpose to report an unusual 
and fatal complication of crossed renal ectopia with fusion. 

Crossed renal ectopia may occur in several anatomical forms: 1) unilateral 
fused kidnej’- (with ectopic kidney in the inferior position); 2) sigmoid kidnej'; 
3) lump kidney; 4) “L” kidney; 5) unilateral fused kidnej' (with ectopic kidney 
in the superior position); 6) disc or discoid kidney. In the discoid type, the 
kidnej'' usuallj’- lies at the sacral promontory, the pelves face anteriorly and the 
ureter of the ectopic half crosses the midline to enter the bladder at its normal 
location. The cause or causes of this anomaly are undetermined, de.spite the 
many theories which have been proposed. 

The incidence of crossed I’enal ectopia with fusion was placed by Culp at 
1:374, by Abeshouse at 1:1842. Abeshouse could find only 333 cases when he 
re^^ewed the literature in 1947. He added 4, bringing the total to 337. Males 
are affected slightly more frequentb'' than females, the right side of the body 
more frequently than the left. 

Clinical recognition occurs most frequentl}’’ in the age group 30 to 50 .years. 
A large number of these patients may enjo}’’ a full life span without an.y sig¬ 
nificant complaints. The predominating signs and sj^mptoms, if thej' do occur, 
consist of a palpable mass, abdominal pain and, less frequently, urinary dis¬ 
turbances (e.g. chills, fever, hematuria, dysuria). 

As stated before, the condition becomes significant when a complication en¬ 
sues. The most frequent complications encountered are infection and h 3 ’dro- 
nephrosis. Other changes noted by Shoemaker and Braasch include calculosis, 
tuberculosis, actinomycosis, chronic glomerular nephritis, trauma and tumors. 
Infarction is mentioned but once in the entire series of 337 cases. No details 
were given in this instance. 

Lowsley and Kinvin state that the vascular .siipplj" in ectopia is alwa 3 's anoma¬ 
lous. If the kidne 3 ^ lies or-er the sacrum it maj^ z-ecei^’e branches from the iliac, 
middle sacral or even the inferior mesenteric arteries. The ca.se reported licic 
presents an unusual combination of an anomalous origin of the renal arteiy, oi- 
clusive thrombosis of the abdominal aorta and massi\'e infarction of the user 


ectopic kidne 3 \ 
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CASE REPORT 

H. J. B. (15711) aged 55 years, a white man, was admitted to the \eterans 
Administration Hospital, Louisnlle, Kentuck}', on hlarch 19, 1948, complaining 
of “shortness of breath,” present about 18 months. His initial sjTnptoms con¬ 
sisted of paroxysmal nocturnal dj-spnea, edema of the feet and ankles. Soon 
thereafter abdominal swelling made its appearance. There was no histoiy of 
pain in the abdomen. Prior to admission he received mercurial diuretics and 
digitalis. At fimt he responded favorably but his sxTnptoms increased gradually 
and irreversiblj-. 

The past histoiy was noncontributoiy and systemic rerdew did not disclose 
any genito-urinarr^ or neuromuscular complaints. 

Phr'sical examination revealed an emaciated, dyspneic man whose oral tem¬ 
perature was 94F, pulse 90, respirations 20 and blood pressure 110//O. He had 
numerous moist rales in both lungs; abdominal distention with a fluid wave; 
edema of the feet, ankles and presacral region. Palpation of the abdomen re¬ 
vealed no masses and no abnoimally palpable ruscera. 

Initial laboratorj- findings revealed; normal blood count; urinalysis with 
specific gi-arutj' 1.018, 4 plus albumin, 5-8 white blood cells per high power 
field, 6-13 finel}^ granular casts per high power field and no red blood cells; 
nonprotein nitrogen 93 mg. per cent; total protein 4.7 gm. per cent with albumin 
2.5 gm. per cent and globulin 2.2 gm. per cent. X-raj- examination of the chest 
revealed signs of bilateral pleural effusion. (Excretoiy urograph 3 ^ was not at¬ 
tempted, due to his critical condition.) An electrocardiogram was interpreted 
as consistent with mrmcardial abnonnalitj'-. 

He died 43 hours after admission. 

Pertinent findings at the time of autopsj' consisted of the following. The 
kidnej^ was fused and roughh’ discoid in shape. The upper half extended to the 
brim of the true pehfis on the right side, the lower half was overljdng the pelrdc 
brim, practical^' in the midline. The renal peh'is of the upper section was well 
developed and located on the anterolateral surface. The ureter coursed around 
the organ to enter the right side of the bladder in the noimal location. The 
ureter of the lower portion started from a poorh- defined pelvis at the antero¬ 
medial border, coursed medially, then posteriorly and entered the bladder on the 
left side at the usual location. The ureters were small but patent (fig. 1, A). 

The kidney as a whole was flabby, the lower quarter soft and fluctuant. This 
region was dark purple in color as were other large areas o\-er the remainder of 
the organ. On cut section the cortex and medulla were practicallv indistinmiish- 
able (fig. 1, B). 

The renal arteiy arose from the right common iliac arterv immediately below 
the bifurcation of the aorta. The upper half of the abdominal aorta revealed 
many ulcerating intimal plaques. The lower half contained a firm thrombus 
which was dn-, crumbly, fiimly attached to the intima and occluded the lumen 
11ns process extended into the renal arteiy. 

The gross pathological diagnose.^ were:‘l) infarct, massive, of fused ectopic 
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kidne}”-; 2) thrombosis with occlusion of the abdominal aorta and renal artci.r; 
3) congenital malformation, crossed renal ectopia with fusion; 4) arterioscleiosis, 
generalized, severe; 5) cardiac In'pertroph}'; 6) Laennec’s ciirho^^is. 

h'licioscopic examination of the tissue sections confirmed the anatomical diag¬ 
noses, including renal infarction. 



Fig 1 A, anterior view of discoid kidney and terminal portion of aorta Kidney is ro¬ 
tated to right in order to afford a better view of blood vessels. Kidney is mottled. Dark 
areas represent recent infarcts B, posterior view of same specimen showing cut surface 
Kote that fusion occurs by means of isthmus. 

COilllEXT 

In this instance neither the renal ectopia nor the aortic thrombosis was diag¬ 
nosed clinically. Gi'eenfield described acute aortic thrombosis as a I'elativel}" in¬ 
frequent catastrophe which mai' occur in indii'iduals uith chronic vascular dis¬ 
ease. According to Straus it may be due to a thrombus superimposed on an 
embolus which incompletely- occludes the aortic bifurcation, or on mtimal lesions 
due to A-arious causes. Infarction of the abdominal i-iscera and death usually 
follow. 

Slowly progress!A'e occlusii'e thrombosis of the aorta is e\'en less common. I he 
autopsy incidence has been estimated at 0.12 per cent. Chronic thromiiosis is 
usualty a sequel of arteriosclerosis of the aorta. Eddy currents near the aoitic 
bifurcation haim been suggested as a contributoiy factor in the formation of the 
thrombus. This form has an insidious onset and may- have a prolonged coin-e 
with gangrene of the lower extremities appearing late. It is accompanied by 
bilateral atrophy- of the lower extremities, without ei'idence of sevcie tiophic 
changes. Leriche stated that this condition can occur in young adult males i? 
symdrome is characterized by 1) extreme fatiguability in the lower e.xtrernities 
relieved by- rest; and 2) inability- to maintain an erection. Chrome occlusion is 
not an immediate threat to life as long as the process occurs belou the e\ c oi 
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the renal arteries, the -v-iabilitA- of the large bowel and lower extremities being 
maintained bv collateral circulation. This case apparently does not fall into the 
categoiy of chronic occlusion because the clot was recent and tmorganized. Since 
the anomalous vessel of the discoid kidnet' arose at the aortic bifurcation, the 
pathogenesis of the massive renal infarction is clear. 

soni.AP.Y 

Crossed renal ectopia vith fusion is considered briefly. 

A case is presented in which the renal anomaly was responsible for the imme¬ 
diate cause of death. Tliis was complicated by aortic thrombosis with occlusion. 

The tj-pes. incidence and relationship of thrombotic occlusion of the abdom¬ 
inal aorta are discussed. 
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kidne}''; 2) thrombosis Avith occlusion of the abdominal aorta and renal artcn 
3) congenital malformation, crossed renal ectopia ivith fusion; -1) arteriosclerosi 
generalized, severe; o) cardiac hypertrophj'; 6) Laennec’s cirrhosis. 

jNIicroscopic examination of the tissue sections confirmed the anatomical diag 
noses, including renal infarction. 



Fig. 1. a, anterior vieii' of discoid kidney and terminal portion of aorta. Kidney is ro¬ 
tated to right in order to afford a better view of blood vessels. Kidney is mottled. Dark 
areas represent recent infarcts. B, posterior view of same specimen showing cut surface. 
Xote that fusion occurs b)' means of isthmus. 


CO.MiIEXT 

In this instance neither the renal ectopia nor the aortic thrombosis was diag¬ 
nosed clinically. Greenfield described acute aortic thrombosis as a relative!}" in¬ 
frequent catastrophe which may occur in individuals with chronic t'ascular dis¬ 
ease. According to Straus it may be due to a thrombus superimposed on an 
embolus which incompletely occludes the aortic bifurcation, or on intimal lesions 
due to various causes. Infarction of the abdominal viscera and death usually 
follow. 

Slowly progressive occlusive thrombosis of the aorta is even less common. I he 
autopsy incidence has been estimated at 0.12 per cent. Chronic thromliosis m 
usually a sequel of arteriosclerosis of the aorta. Eddy currents near the aouic 
bifurcation have been suggested as a contributoi 3 " factor in the formation of the 
thrombus. This form has an insidious onset and may have a prolonged com.-c 
with gangrene of the lower e.xtremities appearing late. It is accomimnied b} 
bilateral atrophy of the lower exti-emities, without evidence of seveic 
changes. Leriche stated that this condition can occur in young adult malc.-^. 
s}'ndrome is characterized by 1) extreme fatiguability in the lower e.vtremitle.. 
relieved by rest; and 2) inabilitv to maintain an ei'cction. Chronic ociln.-ion i 
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the lenal arteiies, the A'iability of the large bowel aad lower extremities being 
maintained bt' collateral circulation. This case apparently does not fall into the 
categoiy of chronic occlusion because the clot was recent and unorganized. Since 
the anomalous xessel of the discoid kidney aiose at the aortic bifurcation, the 
pathogenesis of the massit'e renal infarction is clear. 

SrAIAlARAT 

Ciossed renal ectopia with fusion is considered briefly. 

A case is presented in aa Inch the renal anomaly AA'as responsible foi the imme¬ 
diate cause of death. This AAas complicated by aortic thrombosis Avith occlusion. 

The types, incidence and relationship of thrombotic occhmion of the abdom¬ 
inal aoita are discussed. 
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UNILATERAL POLYCYSTIC KIDNEY IN AN INFANT 

R. G. BUNGE AND W. N. HARNESS 

From the Department of Urology, College of Medicine, State University of Iowa 

Iowa City, Iowa ’ 

Se^ eial reports ’ ’ ' have appeared in the literature regarding unihtera) 
cystic disease of the kidney. We lUsh to add one additional case to these. 

Throughout our discussion, ive shall refer to this as a unilateral polycystic 
kidney, using the teim po^^cj'-stic to denote multiple discrete cysts of the kidney 
as opposed to multilocular cysts. 

The problem of polycystic disease is often a perplexing one and especiallj’ 
V hen one is confronted vith the unilateral type. Polycystic disease of the kidney 
in its usual sense, carries a I’^eiy grave prognosis, and yet if one has a unilateral 
cj^stic diseased kidnej'', one maj'’ presume that the prognosis is much better. 
Recently, ive have had a case associated ivith ureteral aplasia and interesting 
pathological findings of embiyonal caitilage and smooth muscle ivithin the 
kidney substance. 


CASE REPORT 


C. D. W., a 5 month old male infant, ivas admitted to the pediatrics depart¬ 
ment for examination concenung a defect in the palate, the light eye and an 
unexplained right upper abdominal mass. 

The child had been bom at full teim following an uneventful pregnancy. A 
physical examination re^"ealed a Avhite male child of normal height, weight and 
head size for his age. The right eye presented a micro cornea Avith a leukoma. 
The left eye presented a coloboma and a micro cornea. There was also present a 
bilateral stenosis of the nasolacrimal ducts with secondary infection. Otologi- 
cally, he had mild catarrhal otitis media bilaterallj^ hypertrophied adenoids and 
a congenital defect of the soft palate on the left. The heart and lungs were 
normal. In the right upper abdomen, a mass could be seen as Avell as palpated. 
It was 3 by o cm. in diameter, film, and moved witli respiration. The examiner 
felt that this Avas kidnej''. The balance of the examination rcA'caled no congenital 
abnoraialities or defects. 

Laboratory studies included urinalysis, negative both chemicallj’ and micio- 
scopicallj'. The hemoglobin Avas 12.0 gm. per cubic centimeter. The red blood 
count AA'as 5,200,000 per cubic centimeter and the Avhitc blood coll count A\as 
27,100 per cubic centimeter. The differential blood smear shoAA'cd 25 pci^ccnf 
segmented poljmorphonuclear leiikocjdes, 70 per cent Ij'mphocytca and 5 per 
cent monocytes. The fasting blood sugar Avas 74 mg. per cent. The nonprotcin 
nitrogen AA'as 37 mg. per cent. The blood calcium Avas 11./ mg. pei cent, an/ f m 
phosphonis AA’as 6.3 mg. per cent. 


A Schwartz, J.: Unilateral multicystic kidney in infant. J. Urol., 35: 230, 1930. 
A'Oppenheimer, G. D. and Narins, L.: Unilateral polycystic kidney diso.-uc^ 


.J. Urol., 


61:866, 1949. 
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and Hill, J. H.; Unilateral multiple cysts of the kidney. Vrol., 61 


O^Donoell, U- D. and Presti, J. C.: Congenital cystic kidney. J. Urol., 62: C.d, 1919. 
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UNILATERAL POLYCYSTIC KIDNEY IN AN INFANT 

R. G. BUNGE AND W. N. HARNESS 

From the Department of Urology, College of Medicine, Stale University of Iowa, 

Iowa City, Iowa 

Several i-eports ' ' ■ ha-\'e appeared in the literature regarding iinilate' 
C 3 ^stic disease of the kidne 3 ^ We nish to add one additional case to these. 

Thioughout our discussion, Ave shall refer to this as a unilateral poRcA'st 
kidne 5 '’, using the term polj’-cj'^stic to denote multiple discrete C 3 "sts of the kiclm 
as opposed to multilocular C 3 'sts. 

The problem of pol 3 ^C 3 ’^stic disease is often a perplexing one and especiali 
when one is confronted with the unilateral type. Polycystic disease of the kidne 
in its usual sense, carries a veiy graA’e prognosis, and 3 ’^et if one has a unilatera 
C 3 'stic diseased kidne 3 '', one ma 3 ’' presume that the prognosis is much bettui 
Recentl 3 '-, Ave haA'^e had a case associated AA'ith ureteral aplasia and interestin’ 
pathological findings of embi^mnal cartilage and smooth muscle AA'ithin tin 
kidne 3 '- substance. 


CASE REPORT 


C. D. W., a 5 month old male infant, Aras admitted to the pediatrics depart¬ 
ment for examination concerning a defect in the palate, the right e 3 'e and an 
unexplained right upper abdominal mass. 

The child had been born at full term folIoAving an uneA'entfuI pregnanc 3 ’. A 
ph5"5ical examination rcAmaled a AA'hite male clfild of noimal height, Aveight and 
head size for his age. The right eye presented a micro cornea Avith a leukoma. 
The left e5'e presented a coloboma and a micro cornea. There AA-as also present a 
bilateral stenosis of the nasolacrimal ducts AA'ith secondai’ 3 ’’ infection. Otologi- 
call 3 '^, he had mild catarrhal otitis media bilateral^'’, h 3 'pertrophied adenoids and 
a congenital defect of the soft palate on the left. The heart and lungs aa’cic 
normal. In the right upper abdomen, a mass could be seen as AA'ell as palpated. 
It AA'as 3 b3^ 5 cm. in diameter, firm, and moA'ed AA'ith respiration. The examiner 
felt that this AA'as kidne 3 ^ The balance of the examination rcA'ealed no congenital 
abnormalities or defects. 

Laborator 3 ' studies included urinab'sis, negatiA'e both chemicalh' and nricio- 
scopicalty. The hemoglobin AA'as 12.0 gm. per cubic centimeter. Ihc red blooc 
count AA'as 5,200,000 per cubic centimeter and the Avhite blood cell count aacs 
27,100 per cubic centimeter. The differential blood smear shoAAcd 2.5 pci^cent 
segmented poh'morphonuclear leukoc 3 'tes, 70 per ceirt lA'mphoc 3 'tc.s and 5 per 
cent monocytes. The fasting blood sugar Avas 74 mg. per cent. The nonprotom 
nitrogen AA'as 37 mg. per cent. The blood calcium AA'as 11.7 mg. pci cent, am 
phosphorus AA'as 6.3 mg. per cent. 


1 ScliAA-artz, J.; UniLateral multicystic kidney in infant. J. ff; j. Uro!., 

= Oppenheimer, G. D. and Nanns, L.; Unilateral polycystic kidnci Unc.nf. 

■■5^Hovze!’c. P. and Hill, J. H.; Unilateral multiple cysts of the kidney, .f. Uro!., 61. 

'tn^nnnnciu T,. D. iiiul Prcsti. J. C.: Concenital cystic kidney. J. Urol., 62: C.d, 1010. 
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X ra}' examinations re\-ealed a liealrtn* chest and repeated excretory urogram? 
showed a normal left kidney and a nonfunctioning riglit kidneax 

Cjstoscop}’’ was performed with the baby cystoscope and the bladder was 
normal. The left ureteral orifice appeared normal and was ejecting clear urine. 
On the light side of the fully formed trigone was a ureteral dimple but no catheter 
could be passed into it. Xo urine was seen issuing from the dimple. 

It was believed that the most likeh' diagnosis ivas that of a tumor of the right 
kidney and the patient was referred to the radiological seri'ice for therapy. The 
consultant ivas of the opinion that there rvas insufficient proof of malignancy 
and ad^'ised exploration. 

Lnder drop ether anesthesia, the usual cun’ed right lumbar incision was made 
and on opening Gerota’s fascia, a laz’ge multicystic mass was encountered in the 
renal fossa. It had a definite pedicle which was clamped and ligated. No ureter 
or atrophic thread suggesting a ureter could be found. The mass was easily dis¬ 
sected free from the surrounding tissues and removed. 

The gross specimen measured 10 by S bj' 5 cm. and weighed 30 gm. It was 
composed largeh’ of numerous cj'stic spaces, some of which ivere filled with clear 
straw-colored fluid. The cystic spaces u’ere thin and fibrotic wliile tlie walls of 
the smaller ones were slightly thicker and appeared to contain small amounts of 
parench 3 Tna. In the liilar region, there was a small amount of fibrotic, noncystic 
parench 3 Tna, There was no e\’idence of pelvis or ureter. 

[Microscopic examinations showed the C 3 'st walls to be composed of h 3 'alinized 
compact fibrous connective tissue, the inner surfaces of ivhich wei’e lined with a 
single la 3 ’^er of flattened epithelium. Contained within these walls, weve groups of 
chronic inflammatoiy cells, a few scattered tubular and glomerular remnants and 
small ovoid masses of embr 3 'onic cartilage. Dissection of the nonc 3 ’Stic 
parench 3 TOa showed extensii-e scarring, a few scattered atrophic glomeruli and 
again, several small ovoid masses of cartilage. One large and several small cystic 
spaces lined b 3 ' a single la 3 ’er of cuboidal epithelium, surrounded lyv a zone of 
smooth muscle and fibrous tissue were found also. This suggests a kiukeil and 
abnormall}' located ureter. 

DISCCSSIOX 

The presence of the renal mass at birth proves its congenital origin. Ihe 
intact trigone and the ureteral dimple suggest that at one time, the uietci.i 
mucosa was in contact with the bladder, and further, that the tubular elements 
surrounded with smooth muscle fibers found in the kidne.v mas.?, rcpicscntatnc 
of the anatom 3 ' of the ureter, suggest a strong possibility that the actual defect m 
the production of this congenital anomah' lies in the failure of the urctci to lu \ 
det'elop. Since embiwologicalh* the ureter develops from below from the uo tan 
duct, the presence of the ureteral remnants in the kidney substance .^uggC't- 
that it reached this area and then for some unknown embryological rea.'on, ai ci 
to completeh' develop into a normal and functioning ureter. The ptc.-ciuc i) 
cartilase raised the question of a teratoma, but none of the element.- wc tc tniiri 
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to he invasive. The occurrence of renal cartilage has been reported in hypo¬ 
plastic kidneys.' 

Tissue sections tvere submitted to the Army Institute of Pathology' and the 
consultant believed that the lesion represented a multiple cystic disease of the 
kidney. 

Tissue sections were submitted to Dr. E. T. Bell of the T niversity of IMinne- 
sota and he believed it to be a good example of unilateral polycystic disease in 
an infant. He further expressed the opinion that since the other kidney had 
nomial function, we are safe in assuming that it was not affected. 

^ ttillis, R. A.: Pathology of Tumours. St. Louis: C. V. Mosby Co., 194-S, p. 930. 
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UTILIZATION OF CAPSULE OF GEROTA IN PYEL0-URETER0PL4STV 
FOR STRICTURE AT URETEROPELVIC JUNCTURE 
I. G. DUNCAK AXD HARRY G. BRYAN 

A numbei of operations have been devised for the relief of stricture at the 
ureteropeh'ic juncture hy Folej^, Fenger, Dodson and others. However, we be- 
lie^’^e that the fatty capsule may be utilized with great ad\^antage in all of these 
surgical procedures, the technique of which will be described below. 

The procedure which has given the best results in our hands (fig. 1) consists 
of exposing the kidney and stripping off the fatty capsule from behind forward 
in the usual way. After the pelvis has been exposed and the ureter freed, the pel- 
■^ds is incised just abo'\’'e the stricture and a small probe or groove director is 
passed through the stricture below into the normal ureter. The stricture is then 
divided longitudinal^^ through its entire length. A nephrostomy having been 
done, the ureter is splinted bj'- anj^ method that the operator may prefer. How¬ 
ever, our best results have been obtained bj'- using the Mclver nephi-ostomy tube, 
the tail of the catheter being inserted through the incised stricture for se\’eral 
inches down into the normal ureter. 

After this has been accomplished, a part of the fatty capsule is canded under¬ 
neath the ureter, folded back over the ureter covering the site of the stricture, 
and sutured to itself. It may also be tacked to the lower pole of the kidney. The 
kidne 3 ^ is then put back in place and the incision closed. A small Penrose drain 
is usualty advisable. 

The outer end of the i\!cl\mr tube is connected by a rubbci’ tube to a bottle at 
the bedside. Some antiseptic solution should be injected to keep the tube open. 
We recommend that the tube be left in place from two to four weeks. .tVfter the 
tubes have been removed there will be veiy little drainage unless there is some 
obstruction in lower ureter. 

After a week after the tube has been removed, cystoscopy should be done and 
the ureter gentty catheterized, but retrograde pyelography should not be at¬ 
tempted until later. 

These strictures should be carefulty dilated with a bulb catheter at inteia'als 
for quite a while to pre^’ent their recurrence. 

C.VSE nEPORT 

Mrs. A. reported to our office March 2, 1948. Her chief complaint was jjain 
in the left renal region, nausea, and dizziness. The family history was nonc.=senfjal. 
Her past histor}’ was unimportant until September 3, 194G. The patient "as 
pregnant, and developed severe p 3 'elitis at about the eighth month. However, 
she was treated with an indwelling ureteral catheter and was able to go to fu 
tei-m and gave birth to a normal bab 3 ’- boy. She made a rapid reeoverr' am 
never reported for a urological check up until December 19, 1947. She then com¬ 
plained of a pain in her right kidne 3 '. She also was having frequent and pain u 
urination, chills and fever. 

Read at annual mcetinp. Southo.astern Section, American Urological A-'.socialion, Gulf 
port, Miss., rebruary 2, 1950. 
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The urine contained blood, pus, etc., and a culture shon'ed the colon bacillus. 
A mass about the size of a grapefruit could be felt in the right kidner' region. 

A cystoscopic examination showed an infected bladder. The right catheter 
met an obstruction at the ureteropelvic junction by which it could not be made 
to pass. The left side was eatheterized ■without trouble. Plain x-rays were negative 
for stones. The fimction on the left side was good, while there was none on the 
right. 

A retrograde pyelogram was attempted with the patient in the Trendelenberg 
position. Xo medimn could be seen in the right pehris. but the obstruction was 
demonstrated very clearly. The left peh-is was essentially normal, but some con¬ 
striction of the ureter was present at the ureteropelvic juncture (fig. 2, A). An 
excretoiy urogram confirmed the foregoing findings (fig. 2. B). 



F,, 1 I , I . I . H 

probe m5«pH f fdciney has been delivered, pelvis exposed and incised, and smal 

P^nren^rfof through stricture, C. and down into normal ureter. B is part of 

H. A ^hn - to cover strictured portion of ureter, 

nephro^tomvf stricture has been dhdded and nephrostomy done with ^Iclver 

B shQvrs ' f ^ Pmce, tail of which extends through stricture down into normal ureter, 
is to hp Penrenal fat which has been passed underneath ureter at site of stricture 
ni. 4 over, sutured to itself and also to lower pole of kidney. 

2 ? stricture which has been co\ered with perirenal fat. 


Xh 

intra^ ^ras hospitalized and after she had been given a transfusion and 

remov^^T glucose, she bad so improved that the kidney was 

nephr v- PJ^^I^olosist described the specimen as a very large infected hydro- 
patient^*- 500 cc of mine and pus. Recoveiy was uneventful and the 

renort t* twelfth postoperative day ^\ith the instructions 

failed to f 'rithin 2 weeks for the treatment of the left kiduey. She 

"hen stig ° instructions and we did not see her again until Alarch 2, 1948, 
seantv brought to our office complaining of nausea, vomiting, dizziness. 

E\^ . output, etc. 

^ patient. Urinalysis showed a few pus and 

Pn;s^reMa«”only^I3o/9o^”^'°' nitrogen was 100, but the blood 

o.eopic examination rOsplosed a tight stricture at the ureteropelric junc- 
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UTILIZATION OF CAPSULE OF GEROTA IN PYBLO-VRETEROPL-ISTY 
FOR STRICTURE AT URETEROPELVIC JUNCTURE 
I. G. DUNCAN AND HAURY G. BRYAN 

A number of operations have been devised for the relief of sirktiire at the 
ureteropelvic juncture by Foley, Fenger, Dodson and others. However, we be¬ 
lieve that the futty capsule ma 3 '’ be utilized with great ad^'^antage in all of these 
surgical procedures, the technique of which will be described below. 

The procedure which has given the best results in our hands (fig. 1) consists 
of exposing the kidney and stripping off the fatty capsule from behind forward 
in the usual waj". After the pelvis has been exposed and the ureter freed, the pel- 
Au's is incised just above the stricture and a small probe or groove director is 
passed through the stricture below into the normal ureter. The stricture is then 
divided longitudinallj' through its entire length. A nephrostomy having been 
done, the ureter is splinted b}'’ an}'’ method that the operator ma}'^ prefer. How- 
ever, our best results have been obtained by using the hlclver nephrostomy tiil)D, 
the tail of the catheter being inserted through the incised stricture for several 
inches down into the normal ui-eter. 

After this has been accomplished, a part of the fatty capsule is carried under¬ 
neath the ureter, folded back over the ureter covering the site of the stricture, 
and sutured to itself. It maj'' also be tacked to the lower pole of the kidne}’. Tire 
kidney is then put back in place and the incision closed. A small Penrose drain 
is usually advisable. 

The outer end of the Mclver tube is connected b}’^ a rubber tube to a bottle at 
the bedside. Some antiseptic solution should be injected to keep the tube open. 
We recommend that the tube be left in place from two to four weeks. After the 
tubes have been removed there will be veiy little drainage unless there is some 
obstruction in lower ureter. 

After a week after the tube has been removed, c 3 'stoscop 3 ’' should be done and 
the ureter gentty catheterized, but i-etrograde p 3 relogi’aph 3 ^ should not be at¬ 
tempted until later. 

These strictures should be carefullj'^ dilated with a Irulb catheter at intervals 
for quite a while to prevent their recurrence. 

C.iSE HEPOnT 

Mrs. A. reported to our ofSce hlarch 2, 1948. Her chief complaint vas pain 
in the left renal region, nausea, and dizziness. The family histoiy was nonc.'sentia . 
Her past histoi^' was unimportant until September 3, 194G. The patient vas 
pregnant, and developed severe p 5 relit.is at about the eighth month. Hoacror, 
she was treated with an indwelling ureteral catheter and was able to go to u 
teim and gave birth to a normal bab 3 ’' bo 3 ’. She made a rapid rcco\ci 3 an 
never reported for a urological check up until December 19, 1947. She then (oin 
plained of a pain in her right kidney. She also was ha^•ing frequent and paintui 
urination, chills and fever. 

Re.TcI .at annual mcotinf;. Southeastern Section, American Urologic.al .t.esoei.ition, 
port, Miss., rebruary 2, 1950. 
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The urine contained blood, pus, etc., and a culture showed the colon baci us. 
A mass about the size of a grapefmit could be felt in the right kidney region. 

A cystoscopic examination showed an infected bladder. The right catheter 
met an obstruction at the ureteropelvic junction by which it could not be ma e 
to pass. The left side was catheterized without trouble. Plain x-rays n ere negative 
for stones. The function on the left side was good, while there was none on the 
right. 

A retrograde pyelograrn was attempted with the patient in the Trendelenberg 
position. Ko medium could be seen in the right pelvis, but tbe obstruction v. as 
demonstrated A'eiy clearly. The left pehds was essentiallj’" normal, but some con¬ 
striction of the ureter was present at the ureteropelvic juncture (fig. 2, A). An 
excretory urogram confirmed the foregoing findings (fig. 2, B). 



^ro. 1. 4 shows kidney has been delivered, pelvis exposed and incised, and smal 

probe passed from pelvis through stricture, C, and down into normal ureter. B is part of 
penrenal fat which is used to cover strictured portion of ureter. 

II, A shows kidney after stricture has been divided and nephrostomj' done with Mclver 
nephrostomy tube in place, tail of which extends through stricture down into normal ureter. 
o shows part of perirenal fat which has been passed underneath ureter at site of stricture 

carried over, sutured to itself and also to lower pole of kidney. 

III, A shows stricture which has been covered with perirenal fat. 

The patient was hospitalized and after she had been given a transfusion and 
intravenous injections of glucose, she had so improved that tbe kidnex’’ xvas 
removed. The pathologist described the specimen as a veiy large infected h 3 Aro- 
nephrosis containing 500 cc of urine and pus. Recovery^ was uneventful and the 
patient was dismissed upon the twelfth postoperative day vith the instructions 
to report to the office within 2 xx'eeks for the treatment of the left kidnejx She 
failed to follow instructions and we did not see her again until Alai’ch 2, 1948 
"hen she was brought to our office complaining of nausea, vomiting, dizziness' 
scanty urinary' output, etc. ’ 

E.xamination revealed a veiy sick patient. Urinalysis showed a few pus and 
blood ceils and 3 plus albumin. The nonprotein nitrogen was 100, but the blond 
pre.Asurc was only' 130/90. 

Cy.^to.<.copic examination disclosed a tight stricture at the ureteropelvic June- 
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UTILIZATION OF CAPSULE OF GEROTA IN PYELO-URETEROPLA.STY 
FOR STRICTURE AT URETEROPELVIC JUNCTURE 

I. G. DUNCAN AXD HARRY G. BRYAN 

A numbei of operations ha^’^e been devised for the relief of stricture at the 
ureteropelvic juncture by Foley, Fenger, Dodson and others. Hovever, avc be¬ 
lieve that the fatty capsule ma 3 '' be utilized vith great advantage in all of these 
surgical procedures, the technique of which will be described below. 

The procedure which has given the best results in our hands (fig. 1) consists 
of exposing the kidnej^ and stripping off the fatty capsule from behind forward 
in the usual waj'’. After the pelvis has been exposed and the ureter freed, the pel¬ 
vis is incised just above the stricture and a small probe or groove director is 
passed through the stricture below into the normal ureter. The stricture is then 
divided longitudinally through its entire length. A nephrostom}’’ ha^dng been 
done, the ureter is splinted bj'’ an}'' method that the operator maj' prefer. How¬ 
ever, our best results have been obtained bj'' using the Mclver nephrostom}' tube, 
the tail of the catheter being inserted through the incised stricture for several 
inches down into the normal ureter. 

After this has been accomplished, a part of the fatty capsule is carried under¬ 
neath the ureter, folded back over the ureter coveilng the site of the stricture, 
and sutured to itself. It ma}’’ also be tacked to the lower pole of the kidne}'. The 
kidney is then put back in place and the incision closed. A small Penrose drain 
is usualty advisable. 

The outer end of the IMcIver tube is connected bj' a rubber tube to a bottle at 
the bedside. Some antiseptic solution should be injected to keep the tube open. 
We recommend that the tube be left in place from two to four weeks. After the 
tubes have been removed there will be veiy little drainage unless there is some 
obstruction in lower ureter. 

After a week after tlie tube has been removed, cystoscopy should be done and 
the ureter gentty catheterized, but I’etrograde pj'elograph}' should not be at¬ 
tempted until later. 

These strictures should be carefully dilated with a bulb catheter at intervals 
for quite a while to prevent their recurrence. 

C.VSE REPORT 

airs. A. reported to our office Alarch 2, 1948. Her chief complaint was pain 
in the left renal region, nausea, and dizziness. The family history wa.s none.=.'-entia . 
Her past history was unimportant until September 3, 194G. The patient vas 
pregnant, and developed severe pj'elitis at about the eighth month. Howe\cr, 
she was treated with an indwelling ureteral catheter and was aide to go to^ u 
term and gave birth to a noimal balw boy. She made a rapid recovc/} aia 
never reported for a urological check up until December 19, 1947. She then wm- 
plaincd of a pain in her right kidney. She also was lu-n-ing frequent and painlui 
urination, chills and fever. 

Read at annual meeting. Southeastern Section, .-Vmerican Lrological .V.'-'^oci.ition, 
port, Miss., rebruary 2, ID.^O. 
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The urine contained blood, pus, etc., and a culture showed the colon bacd us. 
.4 mass about the size of a grapefmit could be felt in the right kidnej region. 

-4 cj'stoscopic examination showed an infected bladder. The right catheter 
met an obstruction at the ureteropelvic junction bj' which it could not be made 
to pass. The left side was catheterized -without trouble. Plain x-rays were negative 
for stones. The function on the left side was good, while there was none on the 
right. 

-4 retrograde pyelogram was attempted with the patient in the Trendelenbeig 
position. Xo mediiun could be seen in the right pehris, but the obstruction as 
demonstrated ven* clearh'. The left pehris was essentially normal, but some con¬ 
striction of the ureter was present at the ureteropelvic juncture (fig. 2, A). An 
e.vcretoiy urogram confirmed the foregoing findings (fig. 2, B). 



I II m 

1- I, -4 shows kidney has been delivered, pelvis exposed and incised, and smal 
probe passed from pelvis through stricture, C, and down into normal ureter. B is part of 
penreaal fat which is used to cover strictured portion of ureter, 

U, -4 shows kidney after stricture has been dir-ided and nephrostomy done -with ilclver 
nephrostomy tube in place, tail of which extends through stricture down into normal ureter, 
shows part of perirenal fat which has been passed underneath ureter at site of stricture 
in carried over, sutured to itself and also to lower pole of kidney, 
ill, .4 shows stricture which has been covered with perirenal fat. 


The patient was hospitalized and after she had been given a transfusion and 
intravenous injections of glucose, she had so improved that the kidney was 
removed. The pathologist described the specimen as a ven* large infected hydro¬ 
nephrosis containing aOO ce of urine and pus. Recovers' was uneventful and the 
patient uas dismissed upon the twelfth postoperative day with the instructions 
'o report to the office uritliin 2 weeks for the treatment of the left kidney. She 
failed to follow instructions and we did not see her again until March 2 1948 
when she was brought to our office complaining of nausea, vomiting, dizziness' 
scanty urinary output, etc. ’ 

Examination revealed a very' sick patient. Trinalysis showed a few pus and 
blood cells and .3 plus albumin. The nonprotein nitrogen was 100, but the blond 
pre.ssnre was onlv 130/90. 


Cy.stoscopic examination disclosed a tight stricture at the ureteropehric junc- 
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ture, bj' which a No. 5 catheter was made to pass with great difficult}-. Tlie 
patient was admitted to the hospital with an indwelling catheter. She improved 
satisfactorily after the administration of glucose, blood, etc. 

We explored the patient’s only kidney Avith fear and trembling. AVe believed 
that she could not live unless something was done, but also remembered the very 
poor results which sometimes followed such surgical procedures. At operation an 
anomalous vessel was seen crossing the ureteropelvic juncture at Avhich point 
there Avas a tight stricture about one inch in length. This AA-as diAuded longitudi- 








pelvis. B, preoperative excretory urogram. 

nally and a Mclvcr tube inserted according to the technique described c 

tube ivas removed in 3J necks. Since then c.vsteeopy ” ^ 
dilating the ureter. It is noiv possible to pass a Xo. 10 bn b catlie 
etilty and at present the patient’s general health is c.vccllcnt. .She docs 

work and lives a normal life. teclmitiue that we 

During the past tAVO years Ave have had occasion 

have described in more than ten patients. ttati^actoiY 

recent to evaluate pennanent result';, then pio„ic. 
up to date. 
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wish to emphasize the follo\ving points: 1) These strictures must be in¬ 
cised and not just dilated at time of operation. 2) The use of the capsule of Gerota, 
as described, is a gi'eat aid in handling these strictures. 3) These ureters must be 
splinted for from two to four weeks. 4) The Mclver tube in our hands has been 
the beat method of splinting. 5) We believe that the use of the capsule of Gerota 
u one more addition to our armamentarium in dealing with these obstructions 
at the ureteropehde juncture. 

1S07 Commerce Title Bldg., Memphis, Tcnn. 
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R Jieii Foley reported his appi'oach for the remox^al of calculi from the upper 
ureter, he gave to the iii’ological sur'geon an operative pi’ocediu'e rvJiich greatiy 
reduced the moi’bidiU'^ rvliich attends the usual ui’eterolithotomj'. This operation 
is described as follows: The skin incision extends from a point just beJoir the 
costovertebral angle and is carr'ied towar'd the anterior superior spine of the 
ilium for about eight centimeters. This exposes the trlarrgle of Petit, which i.s 
bounded by the posterior margins of the external and internal oblique muscles 
and the anterior margin of the latissimus dorsi muscle. Bj" means of blunt dis¬ 
section the mai'gins of these muscles ar’e lifted awa}' from the underlying lum- 
bodorsal fascia. This fascia is incised in the dii’ection of its fibers expositrg the 
perir-enal fascia. After stripping this fascia awa}’^ fi'om the muscles behind it, the 
ureter is seen immediately under the fascia. The stone can r-eaclily be palpated 
through this fascia and ureterotomj'^ made directI}' over the stone. The ui'ctcr is 
then closed with fine catgut and the flank closed by approximating the divided 
edges of the htmbodorsal fascia. No sutui’es need be placed in the muscles rts no 
muscle fiber's have been divided. Foley stated that the postoperative courses 
wer’e without incident and the patients became ambirlant on the second or third 
day and left the hospital on the fifth to the seventh day. Foley also made a plea 
against the “conservatism” of pi'olonged expectancy and manijrulation and em¬ 
phasized the point that such a lumbar ureterolithotomy is far less damaging to 
the patient, from both a physical and economic standpoint, than a prolongcil 
period of manipulation. The possibility of an eventual pelvic ui'eteroiilhotomy, 
a far more difficult procedui-e from the standpoint of the patient as well as the 
surgeon, is alwaj^s present when manipulative therapy is chosen. 

In 1915, Prince called attention to the numerous advantages of the I'olcy 
ureterolithotomy and expressed the opinion that the oper'afion has been little 
used bj^ the gr'eat majorlt}^ of urologists. I agree that tlris very A’aluablc suigical 
procedure has not been used ns gencr-ally^ as it dcser'ves and wish to make the 
furlher point that in my hands, the Folej' operation has readilj' lent itself to 
other surgical procedures involving tlie uretei'opelvic junction and the renal pc 
vis, as well as the ureter. In this r-epoi't some cases ai'e briefly presented to illus¬ 
trate the use of this exposure in the sui'gical ti'eatment of various ui'cteioiena 
lesions. 


c.vsE nimonTs 

Case 1. J. K., St. V. No.M-8194, a 25-ycar-old while married woman, fuv-t 
began having pain in the right flank about 4 months befoi-e examination. . 
that time she was in her last month of pi-egnancy. She had had eon.sa era r e 
fever with pus in the urine. She recovei'od from this and went on toterm ni mu 
difficult}'. One month before examination she had had an attack of P*'" ’". 
left flank. .4n .x-i'ay of the abdomen made at that time showed a ealei les i.u o\\ 

Rpacl af annual nieolinp, Soutlieastorn Section, .Vinerican Lrologica! .Vs-mi.i'mi > 
port. Miss . r'ohruarv 2, 1050. 
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in tte region of each kidney. Cystoscopy was carried out and pj'elograms were 
made.Both renal pekes were bifid but were otherwise normal. Prelimirrary studies 
and laborators' examinations were adequate. Urinalysis showed 1-6 white blood 
cells per high powered field, and an occasional red cell. On .Januari' 20, 1917, the 
left flank was opened under spinal anesthesia throu^ a Foley exposure, the 
ureter earily identified and traced up to the kidney pelvis. A small incision was 
made in the pelvis and the stone easily e.vtracted with stone forceps. The defect in 
the pelris was closed with two interrupted sutures of 0000 chromic catgut. A 
*inall rabber drain was left down to this area and the lumbodorsal fascia closed 
with several interrupted sutures of Xo. 1 catgut. On the third postoperative day 
the patient wa.*: ambulant and there was only slight urinary drainage from the 
flank. On the ninth postoperative day she left the hospital ^vith the incision 
well healed and the patient comfortable. The highest temperature during her 
hoq)ital .'tay was a spike of fever up to 100.4F on the fir.st postoperative night. 

She returned to the hospital in August 1947, and had the .=ame procedure 
done on the right side. Her convalescence was again vert' smooth and her highest 
temperature wa=5 lOOF on the second postoperative day. Slie was allow'ed up on 
the second postoperative day and walked about on the fifth postoperative day. 
■'ihe was discharged on the .sixth postoperative day. There was no urinarj' drain¬ 
age after the second day postoperatively. 

Co.«e 2. R. E., St. V. Iso. X-2385. a 23-year-old white man, first bad pain in 
both flanks in September 1940. About one year later, he had another attack of 
pain and at that time an x-ray revealed stones in both kidneys. Cystoscopic 
studies w ere carried out and an excretory urogram made. Both kidneys functioned 
well imd were .‘^en to be normal in stracture. Two moderate sized stones were in 
the right kidney and on the left side, one moderate sized stone and one verx* 
^all linear shadow. On October 23, 1947, the left flank was opened tin-ougb a 
■' i^ielrion and the upper ureter identified. The pehris was exposed and the 
strnie could be ea.rily felt mthin the lumen of the kidney pehris. The pehris was 
opened and the larger calculus removed. The calyce.s were probed ven* carefully 
M search of any other possible stone, but none was fotind. A catheter was then 
Pii-s.^1 into the kidney pehris and the pelvis irrigated with normal saline. The 
P.'e otomv opening was closed with one suture of 0000 chromic catgut and a 
ram left down to this area. The lumbodorsal fascia wa.s closed with interrupted 
^ Ao. 1 and the skin closed with interrupted black silk. On the first post- 
operathe day the patient’s temperature spiked to 101.4F, but thereafter fell to 
orma . ^ome nausea occurred for three days postoperatively. For this reason, 
allowed up imtil his fourth postoperative da.v. He walked 
e ne.xt day and was discharged healed on the ninth postoperative day. 
on hospital in December 1947 to have the right kidney operated 

qonr ^ made and the pelvis of the kidney exposed. Both 

easily, although the second stone was very soft and broke 
P^lvk*^" gra-'Ped with the stone forceps. It was removed piecemeal and the 
throughly through a catheter. One small 0000 catgut suture 
o clo^e the opening in the pelvis and a drain was left down to tliis point. 
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The Jumbodorsal fascia was closed with interrupted sutures of chromic No. I 
catgut. The highest postoperative temperature was 100.6F on the tliird post¬ 
operative da}^ but dropped to normal soon thereafter. There was little urinary 
drainage from the flank. The patient had a good bit of pain in the area of incision 
and did not want to get out of bed until the fifth postoperative day. He was 
discharged on the ninth postoperative day. 

It might be added that this patient has felt \'eiy well postoperatively and has 
regained 30 pounds. Howe’r'er, a I'ecent x-ray re\'eals a shadow in the left kidney 
about 1 cm. in diameter. This may have been due to the faet that a minute 
stone was left behind at the first operation or maj'’ be due to this patient’s stone 
forming tendencj'’. This however, does not detract in any waj" from the value of 
this exposure. 

Case 3. C. S., St. ^ . No. jN’- 3051, a 33-year-oId white married woman, had 
been having intermittent attacks of pain in the left lumbar region or’er the pre¬ 
ceding year. Three weeks pi'eviously she had had a very severe attack requiring 
opiates. She had been comfortable since. Except for some tenderness in the left 
flank, the phj'^sical examination was not abnormal. Urinal 3 'sis revealed the pi'c.s- 
ence of 2-8 pus cells per high powered field with occasional clump. The urine was 
alkaline. Cj^stoscopy and x-ra}^ studies showed a shadow just to the left of tlie 
third lumbar vertebra which measured 12.0 b}^ 7.0 mm. On December 0 the 
calculus was removed through a Folej’’ exposure and a single suture of 00000 
catgut was used to close the ureterotomy. The patient \vas allowed up in a chair 
on the third day and r^’alked about on the fourth day. On the seventh da.v slie 
was discharged from the hospital healed and afebrile. Her highest temperature 
elevation during the postoperative period was 100.6F. The minimum amount of 
discomfort postoperative!}’' is evidenced by the fact that she received only one 
hypodermic of pantapon, gr. 1/3 during her convalescence. 

Case If.. E. 0., St. A'. No. N-4303, a 54-year-old white married woman, had 
had a sudden attack of severe pain in the left lumbar region radiating around 
to the lower abdomen 6 weeks before she was first seen. With the help of some 
opiates the pain had disappeared but had recurred the night before tlic patient 
was first seen. There had been no hematuria and there had been no lower urinar} 
tract s}Tnptoms. There had been chills and fever with both attacks. X-ray studic.s 
revealed a calculus in the left ureteropelvic area. On March 2, 1948, through a 
Foley exposure, the ureter and renal pelvis were identified. Tlie stone was pal¬ 
pated in the region of the ureteropelvic junction. An incision was made in thi.« 
area and in attempting to extract the stone it slipped back into the renal pelvis 
and was located with a stone forceps in the upper cah’x. It was then rcmo^cf. 
The closure was as pre\'iousl}' described after the patency of tl)e ureter va.s 
confirmed b}' passing a catheter down the ureter into the Idaddci. She diaina 
-i-ery little urine postoperatively and was allowed out of bed on the thin po'' ^ 
operative day, and discharged healed on the eighth postoperative da}. Bj- 
patient had a spike of fever up to 103F on the first postoperative night but 

dropped to noimal over the next 48 hour.s. . 

Case 0 . J. M., St. -No. X-4.50I, a G7-year-oid white woman. wa.< relcin 
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because of intermittent frequency of urination over the past year. She had been 
found to have pus in the urine on several occasions. On examination the urine 
teas found to be cloudy and contained a great many pus cells and numerous red 
blood cells. Complete studies were made and an x-ray revealed a large stone in 
thepelris of the right kidney. On r^Iarch 26.194S, tliis stone was removed through 
a Foley incision and the usual closure with drainage was made. This patient had 
fever up to 102F on the first and second postoperative nights, but it fell to nor¬ 
mal during the tlfird postoperative day. She was allowed out of bed on the third 
postoperative day. She was allowed to stay in the hospital until the tliirteenth 
postoperative day because she lived by herself and had no one to take care of 
her at home. 


Case 6. Ml'. C. B., St. V. Xo. X-5SS4, a 61-year-old white schoolteacher, com¬ 
plained of fever and left flank pain for the preceding 2 years. There had also 
been a lustorj- of painful swelling of various large and small joints. At the time 
of e.vamination, the right knee wa s swollen and tender and had been for several 
^ks. There was some enlargement of the heart rrith a blood pressure of 154/82. 

e medical consultant made a diagnosis of hv'pertensive heart disease and 
r eimatoid artluitis. The urine contained a rare pus cell and was acid in reaction, 
ro ogical studies revealed the presence of a calculus filling the left kidney pelvis, 
le cal\ ces on tins side were quite normal, however, and thei-e was no dflatation 
aroimd the stone in the pehds of the left kidney. The right uiunaiT sj'stem was 
oom^etely normal. .4t operation, June 16. 1948. the left r-enal calculus was re- 
Td'h Foley e.xposirre. The patient tolerated the procedure very well 

0 a profuse urinary drainage for the fii-st 5 days after operation. Thei'e was 
^0 recrttvence of the urinary drainage after the sixth postoperative day. On the 
^ er ent t postoperative day he was formd to have a wound infection and 3 oirnces 
(1 evacuated. The incision then rapidly healed. He was discharged 15 

a ter operation. The patient was not allowed out of bed rmtil his ninth 
the ® ™ of the arthritis in the right knee. His temperature on 

postoperative day was 99.8F and then dropped to normal imtil the 
appeared, at which time it went up to 102.2F. After the pus was 
Rated rt dropped to normal uithin 2 days. 

for m* ^ ^ ^ 50-year-old white woman had suffered 

-'tricm!l‘ a 

a'^arn in ureter. The ureter was apparently dilated in 1941 and 

humincr If' months preceding admission she had complained of 

®ome pain in the right flank wliich was markedlv 
^norurahtv" '"’f Plri'sical examination revealed no 

kidner- rva^ e slightly tender lower pole of the right 

blood' cell ' P''^J^P^bIe. The urrne contained 1-4 pus cells and a rare red 
defomritv'at tr? I'ovealed hydronephrosis of the right kidney due to a 

'^^'rarri'ed on ^u June 25. 1948, the Folev e.vposure 

the I-eriorrof ? '■onsequently all of the kidney except for a small area 
of the upper pole could be mobilized without difficulty. In view of 



984 


BRUNO BARELARE 


fche fact that a nephropexy ^yas also to be done, it ivas decided to extend the 
incision posterior^ by dividing one inch of the latissimus dorsi muscle. Tliis 
gave very adequate exposure. The classical Foley Y-Y plastic was performed and 
a 12F rubber catheter rvas placed down the ureter through the site of repair 
and brought to the outside through the lower pole of the kidney. A nephropex}' 
was then carried out by splitting the capsule of the kidne}’^ on the con^'ex surface 
and suturing the capsule with chromic catgut as high as possible in the right 
retroperitoneal gutter. A drain was left down to this area and the flank closed 
in the usual fashion. Two chromic No. 1 sutures were placed in the small incision 
through the latissimus dorsi muscle. On the fourth postoperative da}" the drain 
was started out. The catheter was irrigated daily. The sutures were removed on 
the sLxth postoperative day and on the following daj" the drain was remo\"ed. 
On the eler^enth postoperative day the rubber splinting catheter was removed as 
it would not irrigate. Following the removal of this catheter, there was no urinary 
drainage from the flank. She was allowed out of bed on the seventeenth ])ost- 
operative day and was discharged on the twentieth postoperati^'e da}", liealed, 
comfortable and afebrile. The patient, of course, was kept in bed for a prolonged 
period of time because of the nephropexy and also the presence of the splinting 
catheter. The Foley exposure was used here purely as a test to see if adequate 
exposure could be obtained. 

Case 8. Mrs. E. B., J. H. No. 73036, a 45-year-old white woman, complained 
of pain in the right side for 4 to 5 3 "ears. Her last attack of pain G ^veeks before 
admission was very severe and also accompanied by hematuria, frequency and 
urgency. On examination the temperature was 99F. There was tenderness in the 
right lower quadrant and in the right lumbar region. The urine contained an 
occasional pus cell and was acid in reaction. Culture of the urine resulted in the 
growth of a B. hemolj^tic streptococcus. A flat film of the abdomen revealed a 
density of 1 cm. in diameter, apparentlj" in the region of the right ureter. Ihcrc 
was also seen a minute shadow overlying the soft tissue shadow of the rigid 
kidne 3 " and also one in the renal region on the left side. C 3 ’stoscopy was carried 
out and a catheter passed up the right side with some difficulty, as there vas 
apparent^" a small calculus just above the right ureterovesical orifice. The calcu¬ 
lus was seen to occup 3 " a position in the upper third of the right ureter ju.st at 
the ureteropelvic junction. The right pelvis could not be visualized due to t ic 
calculus. The catheter on the right side was left indwelling in an attempt to dilate 
the right ureter to facilitate the passage of the small stone in the lower meter. 
The next da}" the indwelling catheter was removed and 2 da 3 ’s later a follou -tip 
x-ra}" revealed that the small stone in the right lower ureter had been pas.se(. 
Excretor 3 " urograply disclosed a double ureter and double pelvis on the e 
side. Some of the d 3 "e appeared in the upper portion of the right kidner , m 
none was seen in the lower portion. It was apparent that a similar redup ica ion 

existed on the right side. rhn 

On August 11, 1948, a Fole\" ureterolithotom}' was done on the ngiu -w e. 
ureter was easil}' identified and the calculus removed. A Penrose drain \'.as in 
serted down to the ureterotom}" and the flank closed by intermpte suture^ o 
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chromic catgut through the lumbodorsal fascia, and approximation of the mus- 
cbs“LTu catgut The drain was removed on the fourth 
The patient was allowed out of bed on the second postoperative da3. bhe n as 
discharged on the sixth postoperative day. Her highest postoperative temperatu 
was lOOF on the day following operation and rapidly fell to • 

Five weeks later the patient returned because of pain in the left side v 
chills, fever and burning on urination. X-ray revealed the small density previ¬ 
ously described in the left kidney area, but the othei pievious j ^®P°^ ^ u^tVi 
sities were no longer present. Excretory urography^ showed goo mg on o 
sides and there was no evidence of dilatation of the ureters, peves or 
A chest film was nonnal. The patient was given penicillin and was com or a e 
ivithin 24 hours. She was discharged at the end of a week. She w as given an aci 
ifier and an acid ash diet. She has remained free of sjrmptoms up until t le piesen 
time and is being followed in the clinic. There has been no change in the size o 


the small stone in the left kidnejL 

Case 9. L. R., J. H. H. Xo. 91259, a 57-year-old Negress, complained of pain 
in the right abdomen and back for the preceding 8 years. Three weeks before 
admission she had an attack of burning on urination with increasingly severe 
right abdominal and back pain. There had also been some fever, but no cn s. 
The pain became so severe that she wms unable to stand erect. In the right si e 
of the abdomen could be felt a hard, nodular mass which w'as movable. This 
mass was approximately 5 by 10 cm. in size. The urine contained innumerable 
red blood cells and 3-8 white blood cells per high powered field. The pH was 
8.0. C)'stoscopy was perfoimed. Retrograde pyelograms showed, on the light 
side, a low kidney with a widely dilated kidney pelvis and an obvious obstruc¬ 
tion at the ureteropehdc junction. In this area there could be seen a laige stag¬ 
horn calculus. The left kidney was wdthin normal limits. 

On December 20, 1948, a right nephrectomy wms performed through a Foley 
inci.sion. The ureter wms divided and ligated following which a large abeirant 
vessel coursing across the ureteropelvic junction was divdded. The pedicle was 
identified and dissected free of the surrounding fat. Pedicle clamps were placed 
and the kidney removed. The pedicle was secured wdth No. 1 chromic transfixion 
suture. The lumbar dosal fascia was closed with interrupted chromic catgut, 
following which the separated muscles were approximated. Tw'o drains were left 
douTi to the renal fossa. She tolerated the procedure very well and was returned 
to her room in satisfactory condition. Her highest postoperative temperature 
"as lOOF. There was verj’^ little drainage from the wound, and the drain was 
renio\'ed on the fourth postoperative day. She was allowed out of bed on the 
same day and was discharged on the seventh postoperative day. 

Case 10. F. 0. S., St. V. No. N-8899, a 29 - 3 mar-old white woman, came in w-ith 
fomplaint of weakness over the preceding 6 months. She had noted cloudy 
'^'■ine, and 6 weeks before admission had suffered an attack of severe right flank 
abdominal pain, wliieh was accompanied by nausea and no vomiting. On 
examination, the right kidney was palpable and somewhat tender. The urine 
eontainod G-S pus cells with an occasional red blood cell. Cystoscopy was carried 
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out and x-ray studies made. Adultiple calculi were seen in the right renal peh'is. 
On January 6, 1949, the right kidney was exposed through a Fole}^ excision and 
the uieter was identified. This was traced up to the kidney pelvis which was 
incised and the two larger stones, plus one very small stone, were remo\-ed. The 
pyelotomy ivas closed ndtli interrupted suture of 0000 chromic catgut. The flank 
was closed in the usual method and a Penrose drain left in place. 

The patient tolerated the procedure well and was returned to her room in 
satisfactory condition. She had considerable discomfort for the firsts da 3 's after 
operation and had some difficulty in voiding. She had to be catheterized on foiii’ 
different occasions. On the fourth postoperative daj" she was allowed up in a 
chair and on the following daj'' the drainage through the flank had ceased. The 
sutures were removed on the sixth postoperative day and she ivas discharged on 
the tenth postoperative dajx 

Case 11. H. G., St. V. No. N-9823, a 31-year-old white woman, had known 
that she had a kidnej'' stone for several jmars and had had several episodes of 
pain in the right lumbar region. There was also a histoiy of chills, fever and 
incessant vomiting. At the time she was seen in the office, she had had pain for 
the past 5 daj'^s with severe pain over the previous 24 hours. The temperature, 
pulse and respirations were normal. There was severe tenderness in the right 
lumbar region but no mass. Except for obesity, the remainder of the e.xamination 
was normal. Urine contained an occasional pus cell. C 3 ’^stoscopy was carried out 
and an obstruction was met in the middle third of the right ureter. The x-ray 
confirmed the presence of a stone in this region. An emergency Foley uretero¬ 
lithotomy was carried out in the usual manner on March 10, 1949. After the 
stone was remo^"ed, a ureteral catheter was passed down to the bladder and 
also up into the kidnej’’ pelvis to be sure that no other obstruction remained. The 
patient did not sit up the daj' after operation because she was still somewhat 
nauseated, but on the next daj^ she sat up in bed and on the following day was 
allowed out of bed. At this time there was no more urinaiy drainage from the 
flank. She was discharged healed, afebrile and comfortable seven days aftei 
operation. The highest temperature postoperative!}" was lOOF 24 hours after 
operation. 

Case 12. I. G., St. No. 0-1121, a 43-year-oId white woman, was admitted 
with a complaint of pain in the left lumbar region and left abdomen with naiiseu 
and vomiting for 2 weeks. There had been considerable abdominal di.stcntion. 
On e.xamination, the abdomen was moderatety distended with tendernc.«.s o^cI 
the left abdomen and flank. The urine contained many red blood cells and no 
pus cells. X-ray studies revealed a nonfunctioning left kidney with a stone shadow 
in the region of the left uretei'opelvic junction. On June 10, 1949, the hoc} 
exposure was made on the left side and the ureter identified. It was tracc( up 
to the kidney pelvis and calculus was easily palpable at the urctcropelvic junc¬ 
tion. The ureter was opened jinst below the stone and it was attempted to gia'P 
the stone with forceps, but the calculus dropped back into ^ 

the kidney. It was l■emo^•ed with forceps after some manipulation, r he me cr 
was closed and a drain left down to this .site. The flank wa.« clo^^cd nit i ( noma 
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Xo. 1 catgut. The patient tolerated the procedure well and was returned to her 
room in satisfactory condition. She drained profuseh' for the first few days and 
gradually stopped draining by the seventh postoperative day. She was allowed 
up on the fourth postoperative day, and discharged on the eleventh postoperative 
day. 

Caac 13. A. 0., J. H. H. Xo. A-6550, a 35- year-old white man, complained of 
severe pain in the left lower quadrant and in the right flank, for over the pre¬ 
ceding 7 weeks. He stated that these symptoms had been present in much milder 
fonn for the past 7 to 8 years. There had been some hematuria from time to 
time i\-ith occasional bouts of dysuria. For a number of months the urine had 
been cloudy, but there had been no chills or fever. Four to five weeks befoi'e, he 
had been operated on for a perforated peptic ulcer. On physical e.xamination, the 
temperature was 99.4F. The urine contained a rare red blood cell, 7-10 white 
lood cells and was acid. Culture of the urine resulted in the growth of a hemo- 
nic staphylococcus and streptococcus. A fiat x-ray revealed a rounded calculus 
in the left renal area about 1 cm. in diameter. In the lower portion of the right 
rena area a slight small triangular stone was seen. Retrograde pyelograms were 
mf n nonnal limits, except for a slight dilatation of the left kidney pehis. 

Operation was carried out on September 19, 1949 and through a left Foley 
r? pehus was identified and incised. The stone was removed with- 

1 h r) pelvis closed with one small clu-omic suture. A drain was 

n flank closed in the usual fashion. He tolerated the 

following day he was allowed to sit up in bed and 
tivf. t second postoperative day. His highest postopera- 

norm 99.SF on the day following operation and rapidlj' fell to 

and afebrik^^^ discharged on the seventh postoperative day, healed, comfortable 

on^'ctob'^*™^"^ ^ kidney operation and this operation was carried out 

iav in tb^^'”f ’ difficulty was encountered in grasping the stone which 

hidnev c L finally a small stab wound was made through the 

suture u” cah-x. The stone was then easily removed. One mattress 

to clo=e'tT nephrotomy and one suture of fine catgut was used 

The hkhp-V^^-'^ PeMs. A drain was left in place and the fascia closed as usual, 
and thereaft^°>Tu^^^' ^ temperature was 99.4F on the fimt postoperative day 
operative rl ” i ^ normal. He was up in a wheelchair on the fourth post- 
O'Dth ponton' ’ walked about. The di-ainage ceased on the 

operative dav^'^ patient was discharged on the eleventh post- 

odequaTe^eln*^ should the operator decide that he does not have 

‘^onse ho adhesions, congenital abnormalities, or anv other 

Tl>o division ofTir i r ^'"® ^1"® '^'^ssical muscle-cutting one. 

^^0 oblique mu<.cnll,t frequently suffices. If necessary, 

''"^^olf in a po=ition'^''i Thus the operator has not placed 

"■» miEht not p'o ” ",Sr *» “ 
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SUMMARY 

Thirteen cases are presented in which various urosurgical procedures were 
carried out through the Foie}’" lumbar exposure. 

It is emphasized that this exposure can be used successfully in pyelotomies, 
pyelolithotomies, ureteropelvic plastic procedures and nephrectomies. 

This muscle-splitting incision allows shorter operating time, earlier ambulation 
and a shorter and more comfortable convalescence. 

In the event that the exposure is not adequate in the case at hand, no time 
has been wasted as the incision can readilj' be extended and the classical exposure 
obtained 
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Despite intensive investigation,tlie etiologj’’ of congenital ureteral dilata¬ 
tion remains obscure. The lack of information regarding the neuro-anatomj' 
and neuropbysiologj' of the ureter is a major cause for the confusion. Lapides^ 
conducted an extensive series of experiments and believes that neither the 
sjTnpathetic nor parasjmpathetic nervous s 3 '’stems have anj’- effect on the 
ureter, and concludes that the ureter is an autonomous organ not affected 
the central nervous sj'stem. 

Summerfeldt and Brown^ reported a case in 1934 of persistent pjmria ac¬ 
companied bj’ dilated ureter in a 13 month old infant -which thej’^ believed was 
due to neurogenic dj’sfunction of the ureter. A presacral s 3 Tnpathectom 3 ' was 
perfonned, and post-mortem findings on this patient were reported 15 x^ears 
atei when death occurred.® These investigators and others' have since con- 
cii ed that s3Tnpathectom3' is valueless. Should the work of Lapides be con- 

imed, the reason for the failure of that t 3 'pe of surgeiy will be readih’’ under¬ 
standable. 


eiTOooten^ believes that the great majorit 3 ' of congenitalb’^ dilated ureters 
c 1 dren is due to a persistent Chwalla’s* membrane just at or above the 
Hreteiovesical junction. He believes that the continued pressure of urine on 
membrane causes sufficient ischemia to the ureter to re.sult in fibrosis and 
wture at the ureterovesical junction. 

1 C nomenclature pertaining to ureteral dilatation is also unsettled, largeR'- 


Ureter ' Process of formation of C 3 'stic dilations of the vesical end of the 

’ Ve*" ° oi'-erticula at the ureteral ostium. Urol. & Cutan. Rev., 31: 499, 1927. 
elongation of the ureter. J. Urol., 23: 427,1930. 

J '■ otiologj- for certain tj-pes of the dilated ureters in children 

■ croi., 41; 433_ jggg 

M patholog)- of the intact human ureter. J. Urol., 59: 501, 194S. 

'35. lau'^ ^ ^ Brown, Chronic pjuria-presacral s.vmpathectoim-. J. Pediat., 

rcpont'Tn f ' Dnrdyment, .\. F.; Chronic pyuria-presacral sympathectomv (final 

teuiat., 34: ()40, 1949. 

8 Surgery of megalo-urcter. ,1. Urol., 61: SS3, 1949. 

^Unipbell, E. W.: Megalo-ureter. J. Urol.. 60: 31, 194S. 

10 T ™'ooton, 3 Personal communication. 1949. 
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''ad'he^^etlhSlschrc^ Os‘''is, die Osteomalacic, 

ausderUud VirM* Carcinose in ihren gcgenseitigen Boziehungen. Separatabdruck 
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990 


ROBERT BREN’DZE AXD R. 'n’lLLIAM PROVEXZAXO 


because of the varied theories for etiologj-. This is particularJ 3 ' true as regards 
the differentiation between megalo-ureter and hj'droHireter, but the most prcva- 
ient general opinion is that megalo-ureter applies to a nonobstriictive iiretcml 
dilatation, rvliile hj'dro-ureter is the result of obstniction.® Whatever the specific 
cause of lueteral dilatation, in the absence of more conclusive information, tlie 
question of etiolog}’ of this abnoimalitj' must remain obscure, and etiological 
theories ma}- be considered in three groups: 1) obstruction, 2) congenital nial- 
fonnation, and 3) neurogenic dj’sfunction. 

It is the purpose of this paper to report a case of lmperparath 3 'roidism and 
associated skeletal lesions secondaiy to I'enal insufiicienc 3 ' arising from bilateral 
ureteral dilatation. This case is noteworth}’^ in that it demonstrates the insidious 
onset and slow progression of the disease, as well as the remarkable compensator}' 
reaction of the bodr* to slowb' developing but severe derangements of the blood 
chemistiy. 


CASE REPORT 

C. C. H. Xo. 11777. A 14 j'ear old white boj' entered the hospital with the 
chief complaint of progressive^ increasing pob'dipsia, pobmria, and persistent 
albuminuria of approximatelj’- 8 j-'ears’ duration. From birth the child had had 
frequent attaclis of severe upper respiratoi^’^ infection, but he had no historj' of 
scarlet fever, specific renal infection or sjunptoms referable to the genito-urinarv 
system. The past and familj^ history was not otherwise revealing. 

Physical e.\amination revealed a pale, poorlj^ der'eloped child who weighed 
69 pounds, and appeared about 10 j^ears of age. His face was puffy and mild 
peri-orbital edema was present. Ko other abnonnalit}’' of the head, neck, heart 
or lungs were found. Palpation of the abdomen revealed a mass in the left upper 
quadrant of the abdomen. The blood pressure was 110/65. There were no other 
positive phj'sical findings. 

The urine was acid, specific gravity 1.014, sugar negative, albumin 2 plus; 
microscopic examination revealed 2-4 leukoejffes per high power field, and an 
occasional er 5 yhroc 3 'le. Xo casts were found. Urine culture revealed no gro\\ th- 
At no time dining the hospital stay was the patient able to concentrate mine 
above 1.015, even on rigid fluid restriction. 

Hemoglobin determinations averaged 59 per cent (14.7 gm. equal 100 per 
cent), with 3.0 million eiythroc 3 'tes, 11,400 Ieukoc 3 'tes, and a nomal differentia . 
The sedimentation rate averaged 55 mm. (Hfintrobe). 

Blood serum protein level was 8.1 gm., with albumin equal to 5.5 gm. 
and globulin 2.6 gm. The nonprotein nitrogen averaged 191 mg. per cent wi * 
a maximum of 243 mg. per cent and a minimum of 122 mg. per cent. The 
combining power was 15 mg. per cent, serum chlorides 617 mg. per cent, serum 
calciiun 11.0 mg. per cent, seram phosphonis 6.25 mg. per cent. Alkaline p lo 
phatase was lO.S Bodansln- units. Blood creatinine wa« equal to S.O mg. per 
cent. Total blood cholesterol was 461 mg. per cent. 

Despite these grossh* distorted blood chemistn' values, the patient 
no apparent distress, complaining onh’ of intcmiittcnt weakness, i 'cn 
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acidosis was corrected, and the CO 2 combining power raised to 45 volumes per 
cent, the serum calcium fell to 6.4 mg. per cent, despite the admimsti'ation of 
calcium chloride. 

Tetany was observed on only one occasion during the hospital stay, and was 
treated by intravenous injection of 10 per cent calcium gluconate. 

The kidneys were indistinctly outlined on a flat film, but appeared to be en¬ 
larged. An excretoiy urogram revealed no dye in the kidneys, ureters, or 



hhaterai pyelogram revealing tremendous dilatation and tortuosity of both 
^ crs. Note irregularity of epiphj'ses B, cystogram of dilated bladder. 



easilv^"'^ ^ retrograde pyelography wa.^ then performed. A eystoscope passed 
The' bladder, which was found to be completely free of abnormality, 

eo pink-white, there was no exaggeration of the blood vessel' and 

denro tumor, calculu'. or im'ection. The bladder wall showed no evi- 

-;ae 01 trabeculation. 

observed, and there was no evidence of any obstnictive 
P'^’sition congenital valves. The ureteral orifices were in normal 

Xo a '■'^nuxmg normally, .and free of obstruction or narrowino- 

there u-?- passed a distance of 20 cm. on both sides 

no emdence of ureteral obstruction. The ureteral drip was steady. 
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rapid and productive of clear, water-like urine. Plienolsulfonphthalein was 
injected intravenous^; no excretion of the d 3 "e occurred 1 hour later. Bilateral 
pyelography revealed enormous dilatation, tortuositjy and Idnldng of both 
ureters (fig. 1 , A). No nai-rowing of either ureter was seen. Both uretere filled 
ivell, but no dye entered the kidney pelves or calj^ces. The bladder appeared 
to be greatly dilated on x-ray examination (fig. 1, B). Cultures of urine from 
both kidneys and ureters, and from the bladder were negative. 

X-ray films of the long bones revealed gross irregularity of the epiphyses of 
the femurs, the humerus, and in the lorver end of the tibia, with mdening of 
the epiphyseal lines. There was a diffuse osteoporosis of all the shafts (fig. 2, A). 

Lateral films of the skull revealed many irregular, rounded, cystic areas, 
none larger than 1 cm, in size (fig. 2, B). The pituitary fossa was normal in size, 
outline, and position. 

This patient is being obsei’ved at regular intervals in the outpatient clinic. 
The patient’s sjnnptoms have persisted but are not greatty increased in severity. 
The derangement of the blood chemistiy findings has, however, become more 
marked. During the most recent outpatient visit, these values were as follows; 
the blood serum calcium was 12.2 mg. per cent, the alkaline phosphatase 50.3 
Bodansky units, with a nonprotein nitrogen of 134 mg. per cent and a COo com¬ 
bining power of 30. 


DISCUSSION 

Despite the fact that manj-^ aspects of this syndrome, in particular those 
relating to the metabolism of calcium, are not clear, most investigators agree 
that the primary lesion is renal, and that the skeletal changes are a consequence 
of the secondary invohmment of the parath 3 U'oid glands. The renal lesions may 
var 3 '’ widely; most commonly the kidneys present a combination of defective 
development and infection. Among reported renal lesions are congenital urethra! 
valves at the vesical outlet, C 3 ’^stic kidne 3 ’^s, solitary atrophic kidneys, chronic 
nephritis, and obstr'uctive uropath 3 '^. The ultimate consequence of any of tiicsc 
lesions may be renal insufficiency. The presence of extreme renal insufficiency 
of long duration is all that is necessary for development of this syndrome. 

One of the early consequences of renal insHfficicnc3'’ is rncroasod r'clcnlion of 
nitrogenous products, which is almost alwa 5 ’^s accompanied b 3 ' parallel retention 
of phosphonts due to inability of the kidnc3'^ to excrete endogenous rvaste phos¬ 
phates. Mitchell'^ belierms tlrat the retained phosphorus is readily capable o 
precipitating calcium in the intestinal tract as the insoluble calcium phosphate, 
which is excreted b 3 '' the bowel. The result is failure of calcium ahsorptiori, aru 
calcium starvation occurs. _ , 

The exact sequence of events b 3 ’’ which r'cnal insufficrenc 3 " results in incica.'-e 
parath 3 n-oid actirdtr^ is not clear, but Albright and his co-workcr.s" have .sugge.'tr r 
that low blood calcium pi-ovtdes tire stimulus for h 3 'pcrtroph 3 " of the iraraf hr mir 

Mitchell, A. G. • Xephrosclerosis in childhood. Am. J. Dis. Cliii<t., 40; tOI, ■‘UO) 

» Albright, F., Drake, T. G., .and Sulkowitcb, H. W.; Renal osteitis fibroma r.v.stira. 
Bull. Johns Hopkins Hasp., 60:377, J!)37. 
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glands, and Pappenheimer'® states that, the parathjToid glands react to the loss 
of renal tissue bj" an increase in volume which is roughty proportional to the 
severit}' of the renal disease. 

Whatever the immediate stimulus to parathjn-oid hypertrophy, the excessive 
secretion of parath 3 Toid hormone results finallj" in increased osteoclastic ac- 
thitj' and the skeletal lesions described as osteitis fibrosa cj^stica. There maj' 
be wide variation in the character of the skeletal lesions,'- and osteoporosis, 
delaj" and irregularity in ossification, epiphj'seal irregularity and separation, and 
bonj' translucencj- have all been described. Albright et al.'® state that skeletal 
involvement is an index of the dui-ation and not the severity of the disease, 
and believes that the age of onset of the disease is the final determinant of the 
15^)6 of bony lesion which occurs; thus, the jmunger the age of onset, the greater 
will be the damage to the epiphj'-ses. 

The case reported here is marked bj'^ regular elevation of serum phosphorus 
levels in the presence of depressed senrm calcium levels, severe acidosis, anemia, 
and retarded groni,h, and illustrates manj'^ of the principles alread 5 ’^ discussed. 

The differential diagnosis in cases of renal hj^perparathyroidism lies between 
chronic nephritis, hyperparathjToidism (adenoma), cj'stic renal disease, ob¬ 
structive uropathy, and diabetes insipidus. 

In primary hyperparathyroidism, the semm calcium ma}' be normal or ele¬ 
vated, while in secondary hyperparathyroidism, such as may occur from renal 
isease, the senrm calcium maj' be noimal or depressed. ParathjToid hj^rer- 
activity is not able to compete successfullj' with renal insufficiencyThe simi- 
to diabetes insipidus does not extend much bejmnd the sj^mptoms of 
polydipsia and polyuria. 

The presence of tetany is not frequent in this sjmdrome, largety because 
cna insufficiency results in chronic acidosis, which increase the ionization of 
ca cnim and, therefore, the availability of calcium." This observation Avas con- 
'™ed in the case reported here. 


SUMALVRY 

t A case of renal hj’^perparathyroidism Avith osteitis fibrosa cy^stica secondary 
^ongenital bilateral ureteral dilatation is presented, 

: Pathogenesis and certain aspects of the pathologic phj^siologj' inAmhmd 

's S3Tidrome are discussed. 
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TjHETEROSIIBAEACHNOID ANASTOjMOSIS for 
COMMUNICATING HTOROCEPHALUS 

JOHN E. DEES 

From The Deparljyient of Surgery, Division of Urology, The Duke University 
School of Medicine and Duke Hospital, Durham, N. C. 

Except for certain aspects of the operative procedure to be described herewith, 
the major portion of this paper is of interest primarilj’’ to the neurosurgeon. I 
belieA'^e that it is worthwhile, however, to bring the present subject to j’our 
attention because, as urologists, we are in the position of offering considerable 
help to our neurosurgical colleagues in the liandling of certain selected cases of 
communicating h 3 ''drocephalus. An outline of the types of hj'drocephalus and 
their respective pathologj’' and treatment are shown in table 1. 

The present discussion is not concerned with the noncommunicating type of 
Itydrocephalus which is secondar 3 r to obstruction to pathwa 3 ’^s for the circulation 
of cerebrospinal fluid in the brain. Instead, we are interested in communicating 
h3'^drocephalus in which there is no obstmction to the flow of spinal fluid within 
the central nenmus S 3 ’’stem but increased intracranial pressure and excessive 
amoimts of cerebrospinal fluid occur because of impairment of reabsorption of 
spinal fluid from the subarachnoid space. This failure of I'eabsorption of fluid 
ma 3 ’’ be secondary to infection such as meningitis which was the cause in our 
first case, or much more commonl 3 ’’ is congenital in nature. Rarel 3 ’’ a child born 
with congenital communicating Itydrocephalus will accommodate to the condition 
and live a normal life span. Such individuals are usualty normal mentally and 
occasionaIl 5 '' are geniuses, as was Xapoleon. Xeurosurgeons believe that if the.se 
infants can be tided over the first 3 'ear or two of life, the cliance of their accom¬ 
modating to the condition is greatl 3 ’^ enhanced. Without treatment, the va.st 
majority of congenital Itydrocephalics die in infanc 3 % 

B 3 ’- the injection of neutral phenolsulfonphthalein d 3 m into a lateral ventricle 
of the brain, the neurosurgeon can differentiate precise!}' between noncom¬ 
municating and communicating types of Itydrocephalus. If no d}^ appeni.'5 
subsequent!}' in the spinal subarachnoid .space, a noncommunicating or oh- 
stzaictir'e li 3 'drocepha]us is present. If d 3 'e does appear in the spinal subarachnoid 
space in from 10 to 30 minutes after injection, the Itydrocepiialus is of the 
communicating type and due to a defect or a block in the alzsorbing mcchani.'-m 
of the subarachnoid space. Xoimall}'. phenolsulfonphthalein injected in the 
subarachnoid space appears in the urine with normal excretion values being in the 
neighborhood of 40 per cent in the first two hours, GO per cent in the first four 
hours, 80-90 per cent in the first twelve hours after injection. Excretion vahic.- 
in communicating Itydrocephalus are in the range of 2-3 per cent, .5-10 pei cent, 
and 20-25 per cent for these same time periods. In communicating Itydrocep la Uj 
the operation of choice has been that of removal or de.struction of the 
plexus Ity various technic[ues in an effort to decrea.se the volume of .~pina nr 

Road at annual meeting. Soutlioastern Section. .4merican I rologioai .\.=.soci;itioii, Cmlf 
port, Miss., February 2. 19-50. 
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elaborated by this organ. The results, however, have not been verj’- satisfactor 5 '’. 
In 1925, Heile repeatedlj'^ attempted to anastomose the ureter directty to the 
spinal subarachnoid space but poor results were obtained due to ascending 
infection and cicatricial stenosis at the point of anastomosis. Many laboratoiy 
attempts and a number of efforts in the human have been made to provide an 
accessorj' area for absorption of spinal fluid in other parts of the body, including 
the subcutaneous tissue, the thoracic and peritoneal camties, the thoracic duct, 
the intestines, the venous sj'stem, etc. None of these have proved successful. 

Improvement in operative technique and supportive therap 5 q and particularly 
the introduction of poljmthylene tubing of fine caliber, have made it possible to 
again attempt to utilize the ureter for draining off excessive amounts of spinal 
fluid in communicating hydrocephalus. Almost 3 jmars ago an 8 jmar old colored 
girl was admitted to Duke Hospital with post-traumatic pyogenic meningitis 
following an automobile accident. Thi’ough a bifrontal craniotomy incision, 
fracture fragments of the frontal sinus were removed and a massive dural defect 
repaired. With intrathecal penicillin therapjq the meningitis cleared in 19 days 


Table 1. Congenital hydrocephalus 


T\PE j 

PATHOLOGY 

trxatmext 

A. Xoncommunicating 

1. Stenosis, aqueduct of 
Sx'lvius. 

1 . Choroid plexectom 3 ' 


2. Occlusion, foramina of 
Magendie and Luschka. 

2. Third ventriculostomj'. 

B- Communicating 

3. Tumor (rare) 

3. Cerebellar e.xploration. 

1 1. Obliteration of subarach- 
1 noid space. 

1 a. Congenital ? 

1. Choroid plexectom 5 ’. 

1 

- 

1 b. Infectious ? 



a tei craniotomy, and she appeared well. At this time, however, the frontal 
^ ’ll defect began to protmde and subsequent studies, including dye absorption 
jsts and cerebellar craniotomy, disclosed the presence of a diffuse obliteration 
the subarachnoid space with a resulting communicating h 3 '’drocephalus. 
reteio-arachnoid anastomosis was carried out bj’ Dr. Donald IMatson, resident 
iieurosurgerj’, and mj'self, on April 30, 1947. The child’s postoperative course 
as unG\'entful and the increased intracranial pressure was relieved as evidenced 
' ‘^P'Tssion instead of bulging of the cranial defect. Eighteen da 3 's after 
operation, a tantalum plate was inserted to close the defect in the frontal bone 
t'om'*^ ^ discharged, alert, active, and free of S 3 'mp- 

ms. At present, almost 3 3 'ears after operation, she is in excellent health. 

1 ,P 'ondling of this and subsequent patients upon whom this procedure has 
hvT been as follows: After the diagnosis of communicating 

neurosurgeon and operation is decided 
place obtained simply to be certain that two nonnallv 

blood' V ” 1 kidneys are present. To in.sure adequate fluid intake and 

eplacemcnt at the time of operation, phlebotomy has been done on 
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mfants on the evening before operation and a polyethylene cannula introduced 
into an ankle vein. Unless there is some contraindication, the left ureter has 
been chosen for the anastomosis because the left kidney is higher than the 
right and its ureter accordingly longer. Actuallj-, hoAvever, I belie^'e that the 
light uretei can be used equally as Avell. With the patient in position for operation 
upon the left kidnej^ but tilted slightly foni'ard, a left nephrectora}' incision is 
made vhich extends well up in the costoi'ertebral angle and nephrectonp' 
performed (fig. 1). After ligation of the pedicle, the renal pehds is dissected well 
up into the renal sinus and amputated from the kidnej'’ leaving a flare of renal 
pelvis attached to the upper ureter which facilitates subsequent suturing. The 
ureter is then calibrated with various sizes of polyethylene tubing and a proper 



Fig 1. Schematic representation of left ureterosubarachnoid anastomosis. (Reprinted 
from the North Carolina itledieal Journal, by permission of the editors.) 

caliber to fit the ureter snugU^ is selected. This is usual!}' found to be about 
6 to 8F in infants. The kidney incision is then lightl}' packed and a inifilinc 
laminectom}' incision is made with its center over the spinous procc-ss of (ic 
third lumbar vertebra. The pret'iously selected polyethylene tube is then in 
serted through a small incision in the dura and arachnoid and directed downnan 
for a distance of 3—t cm. into the lower portion of the subarachnoid .space 
jMultiple small openings previously have been made in this portion of the tubing. 
A small nick is made in the side of the tubing at the point wheie it emcige 
from the dura and with a fine silk .suture pa.'^sed through the duia ant tict 
around the tube at the point of the nick, it is .securely anchorcil in iilacc. w 
remaining defect in the dura is closed with interniptcd .‘-ilk. By blunt di'-'-tcfion 
with a clamp, a pa.^sagewaj' is then made between the paravcrtcbial nui t ' 
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and the vertebral body from a point just above the transverse process of L-2 
into the renal fossa, emerging here as a rule, just lateral to the lateral edge of 
the psoas muscle. The free end of the pol 3 'ethylene tube is then dravm through 
this channel and inserted down the ui’eter for a distance sufficient to assure that 
its tip has traversed the abnormal curve thus produced in the upper ureter and 
lies in the normal ureteral axis ivithout kinking. The fringe of renal pelvis 
attached to the upper ureter is then sutured to the fascia and muscle around 
the point where the poljmthjdene tube emerges into the renal fossa. The incisions 
are closed without drainage. 

To date, 6 patients have been operated upon, one of these being 8 years old, 
the remaining 5 between 2 and 6 months of age.* Two have died within a month 
after discharge from the hospital apparently due to acute electroljrte depletion 
vhich resulted from the loss of large amounts of spinal fluid in the urine. The 
remaining 4 have had their diets supplemented with sodium chloride and are 
hing and well; 1 for almost 3 j'ears, 1 for 6 months, 1 for 5 months and one for 
2 months. AVith the exception of the first case, these children have been pa- 
berits of, and operated upon bj’’ Dr. Bames AA'^oodhall, professor of neurosurgery, 

“ '0 Hospital. I wish to express my appreciation to Dr. Woodhall for per¬ 
mission to report these cases. 
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SUPRAPUBIC TROCAR CYSTOSTOAIY; AN EVALUATION AND 
PRESENTATION OP AN IMPROVED INSTRUMENT 

WILLIAM J. ENGEL 

From the Cleveland Cltmc and the Frank B. Bunts Educational Institute, Cleveland, 0. 

Trocar cystostomy is not new but is a procedure which I believe has not 
received the recognition or wide acceptance which it deseiwes. We have used it 
over a period of manj'' 3 ’'ears and have become con\nnced of its value and safety. 

A technique for the operation was described by Lower in 1914, at which time 
he advocated its use especially for those patients with prostatic obstruction 
who could not be catheterized easilJ^* He first enunciated the important principle 
that a simple trocar c 3 ^stostomy was preferable to and safer than a traumatic 
catheterization. Since this time several instruments for this purpose have been 
described but none, I belie\'e, surpass the simple trocar principle suggested i)y 
Lower in his original article. Some refinements ha^^e been made possible by sub¬ 
sequent developments. 


IJvDICATIOXS 


In general, the operation is indicated in anj' patient with chronic urinary 
retention in which a prolonged period of urinar}' drainage is necessaiy or desir¬ 
able. First and foremost among these are the A'esical neck obstructions, which 
include benign prostatic hypertrophjq vesical neck contracture, and carcinoma 
of the prostate. We have used the procedure for other conditions. The 400 
cases wLich constitute the basis of the present re^^ew were di^^ded as follows: 
1) vesical neck obstruction, 337 cases (84.25 per cent); 2) neurogenic bladder, 
35 cases (8.75 per cent); 3) urethral stricture, 15 cases (3.75 per cent); 4) for 
drainage in penile plastic operations, 3 cases (0.75 per cent); 5) others (carcinoma 
bladder, intractable C3’^stitis), 10 cases (2.05 per cent). 

Although the procedure has a rather wide application this disciassion irs con¬ 
centrated on the cases in group 1 wlrich is tire most frequent t 3 'pe of disorder in 


which it is useful. 

One must have an acceptable rea.son for adr’oeating departure from a ion;, 
accepted method of treatment. For man 3 ' 3 ’ears, and even toda}' in most piacc.-, 
the indwelling urethral catheter has been the accepted method for draining t ic 
chronicaIl 3 ^ distended bladder. Some 10 3 ^eai‘s ago I studied a group of patient^ 
who died during the period of preoperative preparation for prostatic surgcr\ an( 
found that approximateh' 25 per cent died, perliaps unnecessaril}', from unnar.r 
sepsis and uremia initiated b 3 ' urethral instrumentation in which the inc nc in- 
catheter was the most common offender.- Even in patients who do not le, it i 

The author wishes to acknowledge the assistance of Dr. Thomas f b'-T 

Pa. and Dr. David McCune, Jr. of 3IcKeesport. Pa. tfornicr fellows m Lro p. 

tical reviews of some of these cases. . . , . ,, i fml A Culaii. 
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a common experience to observe chills or fever and a period of febrile illness 
coming on a few daj's after inserting an indwelling catheter. The resultant illness 
causes debilit)', prolongs the patient’s period of morbidit 3 ’^ and, in 103 '^ opinion, 
renders him a less favorable risk for prostatic surger 3 r. It was to prevent this 
mortalit 3 " and morbidit 3 " and to increase the safet 3 " and comfort of preparing the 
patient for operative relief of the bladder neck obstruction that we turned to 


trocar c\’stostom 3 ". In the period of 10 3 ^ears, I have rexdewed 400 cases handled 
in this manner and this experience forms the basis of the present report. 

Xot all patients require c 3 ’’stostomy drainage, so one must first establish the 
criteria which call for this procedure. This requires a careful history and ph 3 'sical 


c'iamination, with particular emphasis on the cardiovascular S 3 ^stem to determine 
if there is an 3 ^ complicating S 3 rstemic disease which ma 3 ’’ demand temporar 3 ^ 
drainage and postponement of prostatic surgical intervention. Among such con¬ 
ditions we have encountered coronary thrombosis, arteriosclerotic heart disease 
"ith decompensation, cerebral thrombosis or hemorrhage, and concomitant gas- 
tro-intestinal malignancy as worth 3 ’^ of mention. 

Haring considered complicating disease outside the urinar 3 ’^ tract, the next 
concern is with the status of the urinar 3 '^ tract. Preliminar 3 ’' ur-inal 3 ’-sis ma 3 ’' indi¬ 
cate the presence of infection and a persistentl 3 ’’ low specific gravit 3 ’- makes us 
nim fnl of impaired renal frmction. A blood urea determination is done in all 


cases and if this is below 60 mg. per cent we then routine^’^ do an excretory 
urogram. From this’ one determines not onl 3 ’’ the functional abilit 3 ’’ of the kidne 3 ’’s 
u equalty important the anatomic status of the upper urinar 3 ' tract. Dela 3 ’’ed 
unc ion vith bilateral h 3 ’^dro-ureter and h 3 'di-onephrosis calls for a period of 
PCMperative drainage, even though the urea ma 3 ’^ not be significant] 3 ’' elevated. 

indicated in patients with vesical neck obstruction 
let ^ Period of preoperative drainage because of: 1 ) clrronic urinary 

large palpab^^ distended bladder; 2 ) an elevated blood urea or 
drone*^!?^ indication of renal failure; 3) dela 3 md function with bilateral ly- 
in ^^h^ h3riroureter demonstrated b 5 ’’ excretor 3 ’ urogram; 4) patients 

It h must be deferred because of complicating disease. 

iirntt.* ^ emphasized that these factors mav be determined without anv 
'"^cthral instramentation. 


TECH.XIQCE 

Tile * 

lait nor^^™i^*^°*” shown in figure 1. It consists of a trocar which is pointed 
lingersnugh' into the cannula which is made with a 
catheterTf'^ ^ cannula will admit an 18 or 20F bag catheter or straight 

i'”' 0(1 witl^tfadmits the right angle observation telescope which 
niMiis of * resectoscope. .V water tight connection is afforded by 

"liicii tlie't'V'' "hich fits snugly into the top of the cannula and through 
only otl^ passes as shown in B, a photo of the assembled instniment. 

- icr instruments required are a syringe and needle for local anesthe=iia 
T, '-Cfrel, W j . T 1 ’ 

‘'^nhenol., 62 :OTi urography in study of vesical neck obstructions. Am. J. 
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a scaipel and a piece of silk suture on a cutting needle to approximate the skin 
and secure the catheter ivith a tie. The patient is placed in the supine position 
in a slight head doini position if possible. In the majorit 5 ^ of instances the bladrlor 
will be palpable from retained urine, but if not, it should be made palpable by 
distention with sterile saline solution. Caution dictates that the procedure should 
not be carried out unless the bladder is clearly palpable. 

After painting the skin with an antiseptic solution, the field is draped with 
sterile linens. We have generallj'’ used local or intravenous pentothal anesthesia, 
but I would adidse against the latter in the presence of severe renal damage. If 



A £> 

Fig, 1. A, trocar and cannula, adaptor and telescope. B, cannula witli telescope m place 
for viewing bladder and vesical neck. Right angle telescope with light is same as usei 
resectoscope. 

local anesthesia is used, a small cutaneous wheal is raised in the micllinc, 2 fingers 
breadth above the stunply^sis. With a longer needle attached to the syringe, t )C 
proposed tract is injected with a small amount of nor'ocain and tiie new Ic a( 
vanced until urine can be aspirated. This establishes the line along tthicb t tc 
trocar shall be introduced later and an estimate of the depth to niiicii it mii. 
be plunged. A small transverse midline incision is made just large enoug i to.a riu 
the trocar easily. This instniment should be grasped firmly in tlie right 
such a manner as to pemiit an auger-like rotating wrist motion. ith this mo u 
the trocar and cannula are then plunged briskly into the biaddci along t k r.u^^ 
preNUOUsb' determined bj' tlie aspirating needle. Entrance into the I) .a ' 
be recognized by a sudden sensation of having “popped” into a 
auger-like motion seems to be important, a.s it greatly faci!itate.‘- in ro( la 
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minimizes the chance of pushing the bladder ahead of the instrument, and tends 
to separate rather than cut tissues through which it passes, I think the latter is 
a significant factor in preventing leakage because of the resulting snug fit around 
the catheter. 

Haring entered the bladder, the trocar is removed and the telescope and 
adapter are quickly introduced through the cannula and with the light cord 
attached, one can make a careful inspection of the bladder and vesical neck. 
One obtains a complete bladder’s-eye view of the vesical neck, which is not only 
interesting and instmctive, but pennits an accurate judgment of the type of 
operation necessarj' to later relieve the obstruction. Visualization is carried out 
through the medium of the patient’s own urine. Occasionally this is cloudy from 
infection. Tfhen this situation is encountered we have preferred to abandon 
cystoscopic visualization rather than to subject the patient to the danger of 
leakage by attempting repeated irrigation through the cannula. 

If cloudy infected urine is known to exist, it is pei-missible to irrigate the blad¬ 
der by a urethral catheter immediately^ preceding the cystostomy, follonung 
nWch the bladder is fully distended with clear saline solution. 

uawcg completed the cystoscopic inspection, the telescope is removed and a 
* 0.18 or 20, 0 cc bag catheter is quickly introduced into the bladder through 
e cannula. One must be sure that more than enough catheter is introduced to 
permit withdrawal of the cannula without the danger of pulling out the catheter. 
I the standard bag catheter is used it is usually necessary to cut off the expanded 
^ to permit it to be drawn through the cannula.) The bag is then distended. 
•5 an added safeguard, a silk suture is passed through the margins of the incision, 
’c , and then securely tied around the catheter to prevent accidental pulling 
out of the catheter. A small dressing is applied and then one may support the 
cat eter further with adhesive if still pessimistic about accidental withdrawal, 
c do not believe that it is necessary to decompress bladders drained in this 
Manner. In a few cases we have seen a slight bloody tinge to the drainage as a 
result of vascular congestion which follows sudden emptying, but no serious 
complications have been observed. 


CARE OP THE CATHETER 


Once in place, the catheter should not be disturbed for a period of about 5 
a3's, provided it is draining satisfactorily. At the end of that time the silk suture 
be cut and the bag drawm up against the dome of the bladder. Attempt to 
c )ange the suprapubic catheter before .5 days is not recommended. It requires 
much time for a sinus tract to form and we hai’c failed in attempts to re- 
retroduce the catheter after three and four days. 

intervals'of 2 to 3 weeks to prevent incrus- 
. non ] deemed advisable, the size of the catheter may he increased one size 
• each change. For example, an ISF may l,e replaced with a 20F and 
>ren, n iti, a 22F, and so on. tVc have carried this up to a “>4? but tbei-e ’ ii 

» ,.,c . n, L, .» 

The patient may be up and about immediately if he .so desires. In most cases 
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a period of 6 to 8 weeks of drainage is desirable before undeztaking an operalion 
upon the prostate. Provided that progress is satisfactory-, n-e usiialh- permit the 
patient to return to familiar home surroundings after 5 to 7 days. In the last 
100 cases, 92 per cent have been allowed to go home. This is an eranomic sai-ing 
to the patient, releases hospital beds for wliich tliore appears to be an ercr- 
incieasing demand, and Vi’e believe that the patients do better at home. They' 
are instructed to plug their catheters during the day' and may' be about as much 
as they' please. Many' hai'e returned to theii' I’egular ivoi'k without inconi'cniencc. 
At night, continuous drainage to a bottle pei'mits uninteiTupted sleep. Inigation 
of the catheter is not essential but daily lai'age with 1:5000 potassium perman¬ 
ganate is usually' recommended to insure patency' of the lumen. 



Fig. 2. A, excretor 3 ' urogram before troc.ir c_vstostoin3' slioi\ing marked bilatcml li> 
dronephrosis resulting from chronic uiinarv retention. B, urogiam on same patient C aceks 
after suprapubic drainage established bj- trocar ej'stostonw. 


At each return visit for change of catheter, the blood urea is repeated am 
when a normal level is reached the patient is con.sidered for prostafic .surgery . 
The general condition of the patient mu.st have improved and this is dctcimiucf 
not only' by' his appearance but by' increased strength, t'igor, impro\'cd ajipcfitc 
and usually' some weight gain. A recheck urogram is generally done and impro\ c( 
renal function established by' prompt and adciiuate c.vcretion of the dy'c am 
reduction in the degree of hy'dro-ureter and hy'dronephrosis (fig. 2). In dll'- tun 
dition the patient i.^; ready' for an.v t.vpe of prostatic operation which may !>< 
indicated. 

If transurethral resection is done, the picsencc of tiie .suprapuhic c.it ic 
providc-s a useful means of accelerating the operation. By allowing the itiigalm- 
fluid to flow in through the re.-^ectoscope and out tlirmigh the .suprapubic catheter, 
a continuous flow is established. In this maneuver the biaddei .‘'iiould hr 
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gently distended by compressing the suprapubic tube and then the outfioTV regu¬ 
lated to equal or approximate the I'ate of inflow. Much time is saved by avoiding 
the necessity of discontinuing the operation to empty the bladder, as is required 
mth the intact bladder. 

FoUovi'ing transurethral resection it is our custom to introduce the usual 
urethral bag catheter and the suprapubic catheter is then removed in about 24 
ours if the risk of significant bleeding has passed. It is rare indeed for the supra- 
pu ic sinus to drain for more than a few hours and we have never seen a per¬ 
manent fistula remain even in patients who have worn their catheters for months, 
ree to four daj^s later the urethral catheter is removed, 
omplications have not been niunerous or of serious consequence. Urologic 
CO eagues frequentty express fear of traversing the peritoneal cavity or possible 
injurj to the bowel. 11'e have never observed peritonitis at autopsy nor has the 
cinica course of the patient ever caused this diagnosis to be entertained. In 
bladder is adequately distended, the peritoneal reflection 
bl out of the path of the trocar. Furthermore, Ferrier^ did 

a er paracentesis on 50 cada^mrs after distention to 500 cc and in no case was 
peritoneum touched. 

^'t'^ation may not obtain in patients who have suprapubic scars from 
p yor other pehdc operations and we consider such scars as 
iuc th'Nations to the use of the procedure. One of mj' associates reports enter- 
Te^eet^ ^ putient who had had a prexdous combined abdominoperineal 

^®otal cancer, and while no ill effects resulted, it illustrates the 
potential danger in such cases. 

conce*^- loclmical error which we have come to regard vdth greatest 

at th'r'* baying the suprapubic tube come out or be pulled out either 

tract *^ln™r °i ^be first 24 to 48 hours before an adequate sinus 

mfechnn* tiad time to form. This may result in perivesical extravasation and 
oarrierl \ occurred m 3 of our fatal cases. In several instances we have 
not nn«?Ki ? ™“®biate repeat trocar cystostomy vith success when it was 
S' ^ replace a catheter which had come out. 

ob^SpfrvJ the result of introducing this trocar has never been 

"0^ infrtitnr emptying of the bladder is 

equent but does not have serious consequences. 

bonire^Sioi^n'l inntmmenta- 

the iS 7o; J that trocar cystostomy should 

^e.=ort (O P "benever possible. Too often we have been obliged to 

<0 an inV 7'‘ ''^'®t°stomy after the patient has e.xperienced a severe reaction 
trocar ill" rntheter. Time is lost thereby and much of the advanta^ of 
‘ Iramagc i.'- .sacrificed, .\cute urinary retention ‘ibould Kr> *^1 t 

1 cnnittpnt catheterization until adequate studv determines ft. by 

‘'nniediatcly. ostomy should be done 

.St IVr.5(.ii;il comiiiuiiic.-itioji to R W RTr„„„ v . 

'• I-oms; C. ^ . Moshv Co , ims, p. 77. ’ ' Fndoscopic Prostatic Surgery. 
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MORTALITY 

It must be remembered that this procedure, b}" its i-eiy nature, will be used 
in many superannuated or despe]-atel 3 ’- bad risk patients u'ith advanced renal 
failure or associated disease in other organs and S3'stems in wliicli a fatal outcome 


Table 1. Trocar cysloslomi/; 13 deaths not atlrtbulahle to operation 




D\\S BETU EE\* 


CAUSE OF DEATH 

CASES 

OPERATIOV AND 

P\T[ESt’s vcc 



DEVTII 


Advanced carcinoma of bladder 

J 

130 

79 

Coronaiy occlusion or advanced heart dis- 

4 

IS 

05 

ease 


14 

so 



21 

09 



4 

77 

Carcinoma of prostate advanced with nic- 

2 

37 

so 

tastases 

! 

I 51 

07 

Carcinoma of rectum 

1 

19 

1 so 

Advanced uremia, anemia, etc. 

I 2 

1 

1 87 



90 

I 09 

Pneumonia 

1 

13 

71 

Disease of central nei vous st'stem, mj'elitis. 

2 

11 

3S 

meningioma 


2 

OS 

Total . 

13 j 



Average age (e\cluding neurogenic cases) 

1 j 73.4") yenrs 

TiBLC 2 T/ocar ci/stostoim/ mortahlii; 9 deaths in 400 

operations, 2.25 per cent 

^ CASES 

1 1 

DA\S FROM OPLR* 

\CE 

ATION TO 0E\TII 

Technical imperfections, catiieter did not 

4 

11 

04 

diain properlj- oi pulled out 


10 j 

9 

77 

Si) 



4 1 

75 


Trocar cystostomy not clone primarily 
Pretiminary indwelling cathetei nilh j 


Unavoidable complication 

9 

3 

Cerebral thrombosis 


1 

Carcinoma of prostate—caidiac failure 

i 

1 

5 

.\vorage ago 

J 

! 

! 77. 


S7 

77 

70 

70 

SO 

. 1 c cars 


cannot properl 3 " be charged to the operation. Among thc.=e maj ic nicn i 
coronaiy occlusion, advanced carcinoma of the prostate with mclashiMs, ^ 
in other organs, notabh' bladder, colon and rectum, and ine\cr.>i)e me 
Thirteen such cases occurred in the pi'osent series. lhc.=e aie .summaiiz^e^^^^^ 
table 1. In man 3 ’ of these the interval between ty.stostomy anc ca i 
be 3 ’ond the time it reasonabl 3 ' could be attributed to the operation. 






SUPRAPUBIC TROCAR CYSTOSTOSIY 
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There were 9 deaths in which the train of events from operation to death 
indicated the procedure as having been causative. These are summarized in 
fable 2, in which the cases are broken down to indicate the factors wliich con¬ 
tributed to the unfavorable outcome. In this connection, attention is drawn to 
the age of the patients, the average age being 77.1 years. The group of 4 in which 
the suprapubic tube came out or did not drain are considered to be technical 
imperfections and these have been corrected recently for the most part. In 3 
cases trocar cystostomj' was performed after urinary sepsis had complicated 
the introduction of an indwelling urethral catheter. The difficulties encountered 
m this group maj* be avoided by employring trocar cystostomy as the initial 
procedure. 


COiaiEXTS .4.XD COXCLUSIOXS 

Our enthusiasm for suprapubic trocar cystostomy should not convey the 
impression that it should be used indiscriminatelyx We believe that it is the 
procedure of choice in patients with vesical neck obstruction in whom chronic 
unnaiy retention has impaired renal function to the point where prolonged 
cmnage is required. Definite criteria for selecting these should be followed. 

he bladder must be palpably^ distended in order to permit the procedure to 
e carried out safely. Decision to do trocar cystostomy should be made im- 
e lately after completing the original necessary examinations and, if elected, 

I a lould be the first procedure. l\Iany of its advantages are lost if it is brought 
0 re patient who has first been subjected to indwelling catheter drainage which 
las provoked a urinary sepsis. For the patient who needs it, trocar cystostomy 

ess hazardous than the indwelling catheter and, as Dr. Lower indicated long 
niuch safer than a traumatic catheterization. 

II iT instrument which permits thorough cystoscopic inspection of the 

a c er permits a determination of the exact type of vesical neck changes and 

.'pe of operation later required for its correction. 

^ n properly selected cases we believe its use adds a considerable factor of 
e y and comfort to the potentiallv dangerous period of preparation for the 
operation later required. 
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URETEROSIGMOIDOSTOMY; A COMPARATIVE STUDY OF 

TECHNIQUES 

CHESTER A. FORT and HARRISON C. HARLIN 

Fiom the Department of Urology, Laivson T'. A. Hospital and Emory Unircrsilii 
School of Medicine, Atlanta, Ga. 


R6cen.t 3 '^ 6 ais have brought forth a revival of the use of uretero-intestiiiiil 
anastomosis in the treatment of certain conditions and the indications for its 
emplojunent appear to be continually Avidening. In the main these latter arc: 
1) complete exstrophj’’ of the bladder, 2) intractable A'esieoA'aginal fistula, 3) cer¬ 
tain vesical malignancies, 4) extensive injuries to the bladder and/or posterior 
urethra Avhich make retention of urine impossible, 5) palliative diversion of the 
urinary stream in instances of intractable contracted urinaiy bladders vith 
varying associated conditions. 

Thomas Smith (1S7S) of England is credited vith the first transplantation of 
the ureters into the large bowel. Since that time 80 to 85 techniques liave irccn 
recommended and successfullj’- used bj’’ manj'^ surgeons. The very number of 
methods, however, as rvell as the profuseness of dissertations on the subject, 
attests to the reality that an ideal procedure has not been devised. 

In 1911, Robert Coffe}" introduced the first of his three tecimiques using sub¬ 
mucous tunnels and it is the fundamental principles of his methods which, with 
variations and adaptations, have been used in most of the subsequent techniques. 
Emphasis is placed on the construction of a submucous tunnel (length A'ariable) 
in the borvel wall tlwough Avhich the ureter passes before entering the lumen of 
the intestine. Supposedl}" the conduction of feces towards the rectum exerts 
pressure against the ureteral opening therebj"^ produeing a A’alve-like action. 

Recentlj’’ Cordonnier, utilizing the fundamentals of a principle described by 
Chaput in 1896, presented a type of uretero-intestinal anastomosis which elimi¬ 
nates the submucous tunnel and accurately approximates the ureteral mucosa 
to the mucosa of the boAvel. This method is said to produce exactly the nretero- 
cloacal arrangement as in fowls and to lessen the occurrence of postoperafne 
stenosis with poor drainage and subsequent h}'-dronephrosis which not infre- 


quentty follows the use of the tunnel teclmique. 

At LaAA'son V. A. Hospital, until 3 months prior to this Awiting, all uretero- 
intestinal anastomoses were done by techniques invoh'ing the use of the sii 
mucous tunnel. In our earliest cases Ave used an incision approximately d 1° ' 
cm. in length in the bowel AA'all; later cases Avere done Avith a trough 2..5 to . 
cm. in length. Three months ago aa’c started using the technique suggc.'^tci 
Cordonnier. It is not our purpose here to analyze all our ca.=cs in detail, 0 .“= u 
is being prepared for publication at a later date. Rather, avc desire to s 
this preliminary report the generally' marked difl’erences in the postopera I'C 

Published with permission of the Cliief Medical Director, Department of .ARdicme _^j 
Surgery, Veterans Administration, who assumes no responsihdity for the opin i 

or conclusions dr.awn by the .authors. ■„ i Ac-nriatioti. O'df' 

Read at annual meeting. Southeastern Section, .American I rological .A 
port. Miss , February 2, 1950. 
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1- uretero=icmoido5:o3iy, o 2 e siace. Loac subniucous tunct 

®. o ^lild early pyelonephiiiis. 

f-t-ar o-j;Dn~' one stace. Long submucous tunnel. R-s- 

S. Ca^ " early pyelonephritis. 

^»momnn.' “reterosipnoidosiomy. one stage. Long submucous tunnel. Ri-=- 

l Care ' R'i eariv and late pvelonepimtis. 

output-. 

W^iotfe!? flmcaU.v and urographically. in cases trhere the three dinerer 
have been used. To do this as concLrely tts possible, tve have arbitreril 
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URETEROSIGiMOIDOSTOAn'; A COjMPARATIVE STUDY OF 

TECHNIQUES 

CHESTER A. FORT axd HARRISOX C. HARLIX 

F,om the Department ofUioIont,, Lawson V. A. Hospital and Emoru UniicrsiUi 
benool of McdicitiCj Atlanfaj Ga. 


Recent years have brought forth a revival of the use of uretero-intestiiial 
anastomosis in the treatment of certain conditions and the indications for its 
employment appear to be continually’’ 'widening. In the main these latter are: 
1 ) complete exstrophy of the bladder, 2 ) intractable vesicovaginal fistula, 3 ) cer¬ 
tain r-esical malignancies, 4) extensir’e injuries to the bladder and/or posterior 
urethra which make retention of urine impossible, 5 ) palliati\'e divci'sion of the 
urinary stream in instances of intractable contracted urinary bladders witli 
varying associated conditions. 

Thomas Smith (1S7S) of England is credited with the first transplantation of 
the ureters into the large bowel. Since that time SO to So techniques have been 
recommended and successfully used by many surgeons. The ^'ery nuniber of 
methods, however, as well as the profuseness of dissertations on the subject, 
attests to the reality that an ideal procedure has not been devised. 

In 1911, Robert Coffey introduced the first of his three teclmiques using sub¬ 
mucous turmels and it is the fundamental principles of his methods which, witli 
variations and adaptations, have been used in most of the subsequent techniques. 
Emphasis is placed on the construction of a submucous tunnel (length variable) 
in the boAvel wall through which the lu’eter passes before entering the lumen of 
the intestine. Supposedly the conduction of feces towards the rectum exerts 
pressure against the ureteral opening thereby' producing a valve-like action. 

Recently Cordonnier, utilizing the fundamentals of a principle descrilwei by 
Chaput in 1S9G, presented a ty'pe of uretero-intestinal anastomosis which elimi¬ 
nates the submucous tunnel and accurately approximates the ureteral mucosa 
to the mucosa of the bowel. This method is said to produce exactly the urctero- 
cloacal arrangement as in fowls and to lessen the occurrence of postoperative 
stenosis with poor drainage and subsequent hydronephrosis which not infre¬ 


quently' follows the use of the tunnel teclmique. 

.\t Lawson V. A. Hospital, until 3 months prior to this writing, all uretero- 
intestinal anastomoses were done by- techniques involving the use of the sulv 


mneous tunnel. In our earliest cases we used an incision airproximatel.v ^ to ^ 
cm. in leugtli in tire bowel wall; later cases were done witli a trough 2..') to • 
cm. in length. Three months ago we started using the technique sugse^ted >y 
Cordonnier. It is not our purpose here to analyze all our cases in detail, a® 1 U' 
is being prepared for publication at a later date. Rather, we desire to show m 
this preliminary' report the generally marked difi'ercnccs in the postopcratnc 

Publislicd with permission of (lie Chief .Modic.nl Director. Dcp-irtment 
Surgery, Veterans Administration, who assumes no responsibility for the opinion i 

or conclusions drawn bv the authors. .1 \.s<f,c;..linii ('.till'- 

Read at annual meeting, Southeastern Section, .\merican I rologu.d .V 
port. Miss , February 2, 1950 
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UnETKUOSIGMOIDOSTOMY 


8 


. fiG. 3. 6 

‘'T««Put, 
. S'^aseT 

. Case S. 
7^“‘Put, 

I ^ase 9 
output', 


ureterosigmoidostomv. Short submucous tunnel. First 24 
MatemI P.''elonephritis. ‘ 

ISOO on v*^®\?’’?®’f™o,'<iostomy, one stage. Short submucous tunnel. First 24 
Bilateral' ° ,**“031 evidence of pj-elonephritis. 

I 1500 on ^'^“f’Sraoidostomy, one stage. Short submucous tunnel. First 24 
Bilateral pyelonephritis. 

, SW CO x-!i stage. Short submucous tunnel. First 24 

■ - o climcal evidence of pyelonephritis. 
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selected the first 5 cases done by each technique and have reproduced tlie post¬ 
operative urograms. A short clinical note accompanies each illustration. 

The latest operative technique consists of a transperitoneal approach to the 
ureters which are freed from their bed for only a short distance (3 to 4 cm.) in 
ordei to preserve the blood supply. Anastomoses are made at the most proximal 
points in the sigmoid colon, this latter being brought to the ureters and then 
fixed, hfucosa is accurately approximated to mucosa and then the .seiusa of the 
bowel and adventitia of the ureter are likewise sutured. Care is taken to keep 
the ureters as straight as possible and thus refrain from interrupting normal 



Fig. 2. Case 5. Bilateral ureferosigmoidostomy, one stage. Long submucous tunnel 
First 24 hour output, 1100 cc. Delaj-ed moderate pyelonephritis. 

peristaltic waves. The sites of the anastomoses are e.xtraperitonoalizcd in at 
cases. Postoperatively a rectal tube is inserted and is left in place 5 da.vs. Often 
this needs changing or manipulation to overcome “pooling” of urine in the rec¬ 
tum. The patient is kept on intravenous fluids, fortified with heavy dosos o 
vitamins C and B-comple-v, for 3 days after which a low residue diet is institutci 
for approximate^’’ 1 week. Wangensteen duodenal suction is used when indicate! 
and is used routinely in the j’oung and old age groups. Postoperative admmis^ 
tration of -vatamins C, B and K is important. The use of sulfasuxidinc for a ■> 
day course preoperativelj” and for an indefinite period postoperatively is a routine 


procedure. i i . r run"- 

Brieflv’’, a review of our urographic and case data, as e.xemphnod liy ig ■ 

1 - 0 , indicates that the accurate appro.ximation of ureteral mucosa to intes ma 



JIG. 3. g p - - 

^ouroutpm’ ureterosigmoidostomy Short submucous tuimel. First 24 

I 'iCaseV.’g.i.f ■ y®*'‘5’ed severe pr-elonephritis. 

output igpo “!,?''®t?’’osigmoidostomy, one stage Short submucous tunnel. First 24 
}in,?^^®®S’BilatBrni ° clinical evidence of ps'elonephritis. 

0 c'ltpp^, jriy, ^ “^cterosigmoidostomy, one stage. Short submucous tunnel. First 24 
v„"'Casc9. Blutp-;, mild pyelonephritis 

f cutput^ „„ Y ,®™®'Snioidostom 3 ', one stage. Short submucous tunnel. First 24 
• - o clinical evidence of pj'elonephritis. 
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(mgmoM colon) mucosa in cnnying out ti,o procedure ot umlorosigmoidoslomv 
effected a superior end result both anatomically and clinicallv to that obtained 
m most instances ivhen a submucous tunnel was used. There is a direct ratio 
between the degree of dilatation of the ureter.s, pelves and calvccs and the 



Fig. 4. Case 10. Bilateral ureterosigmoidostomy, one stage. Short submucous lunncl. 
First 24 hour output, 14S0 cc. Delayed mild pyelonephiitis. 


T^ble 1. Avciage otilpul duriny the first ?4 hoiiis 


Long submucous tunnel 
Short submucous tunnel 
lilucosa to mucosa anastomosis 

Table 2. Incidence of caily and delayed clinical pjclonephrilis tniiinber of cn'f'l 


SrO cc 
USD cc 

2100 CP 


EARL^ CAE- 
LOVEPHRITIS 


I>EL.\\ED 

TiFlONr- 

rURITIS 


coJiniNXTiov ^o 
0PE\Rn nrioM* 

DELV^FD rURlTl'' 


Long submucous tunnel 
Short submucous tunnel 
Mucosa to mucosa anastomosis 


r 


* Pyelonephritis occurred on the right side «hich iias anastomosed by slioil tiiaat 
technique. 

length of the submucous tunnel. Generally speaking, ccta.sia was compaiati\cI> 
greater where a long trough was utilized; less in tho^c in which a short 
was used; and least in those instances where the tunnel was eliminated, i 'c 
same ratio holds tnie with regards to ascending infection, both early anil late, 
while it is reversed in relation to the output of urine in the fir.-At 24 liour.-. ia ) ^ 
1 shows average output in each group for the fir.-t 24 hour.* and tabic 2 re\e.i 
the incidence of early (within 2 weeks post operatively) and late clinical p.'< " 
nephritis. 



’BJosis. Firs’t ureterosigmoidostomy, oue-stage. ^lueosa to mucosa anas 

T-^'.Case VI 'u'l output, 2S00 cc. Xo clinical evidence of pyeloueplmtis. 

24 hour n,, uieterosigmoidostomy. one-stage. Mucosa to mucosa anastomosis 


j-l^-CaselS clinical evidence of pyelonephritis, 

^'tst 24 hour “''oterosigmoidostomy, one-stage. Mucosa to ; 


mucosa anastomosis 


pvelonephritis. 


mucosa anastomosis 
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Fig. 6. Bilateral ureterosigmoidostomi', one-stage. Mucosa to mucosa on left side; siiort 
tunnel on right. First 24 hour output, 1400 cc. ^lild delayed pyelonephritis. (Tivo techniques 
were utilized here for demonstration purposes for a medical motion picture.) 


SUMMARY 

A comparative study of techniques in the procedure of uretero-sigmoidostomy 
has been presented. 
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FURTHER OBSERVATIONS ON THE ELECTROLYTE PATTERN OF 
THE BLOOD .AFTER BILATERAL URETEROSIGMOIDOSTOMY 
HOWARD M. ODEL (bj* invitation) 

Division of Medicine 
DEW.ARD 0. FERRIS (by invitation) 

A^■D 

J.AMES T. PRIESTLEY 
Division of Surgery, Mayo Clinic, Rochester, Minn. 

At the last regular session of the Section of Urology of the American Medical 
Association (1949), two of us (Ferris and Odel) reported on some of our experi¬ 
ence with a group of cases in which abnormahties in the electrolyte pattern of 
t e blood developed after bilateral ureterosigmoidostomy.* The characteristic 
a normality which develops in such patients is hjiierchloremic acidosis, asso- 
emted with azotemia and deh 3 'dration. In a series of 141 patients who undenvent 
bilateral ureterosigmoidostomy between the jmars 1939 and 1949, 79 per cent 
eted some degree of h5'perchloremia at some period after their opera- 
ions, and 80 per cent showed laboratory e\ddence of acidosis of some degree as 
|oa ^^ed by values for the carbon dioxide combining power of the plasma of 
^ n 22 milliequivalents of bicarbonate per liter. 


PRESENT STUDY 


bmee that time we have had the opportunitj' of conducting a more detailed 
time^ bhese patients, the results of which we wish to report on at this 

^ 25 j-^ears, registered at the Ma 3 m Clinic September 11, 

thisD ° (Priestley) had performed bilateral ureterosigmoidostom 3 '' on 
f Y^ars premously when he was 16 years old. He had progressed sat- 
gyjj, ^ ^ operation until 2 years before admission when he had be- 

tion h backache and recurrent episodes of chills and fever. In addi- 

bad'haVfr^°^^ several months he had had no appetite, 

Particuk 1 nausea^ and vomiting and diarrhea with rectal incontinence, 

At th H the night, unless he arose to “defecate” at hourly^ intervals, 

cblorem^ -j • ®^^°™^tion at the clinic he was found to have severe hyper- 
in cbloride^ft ^^nble 1) and bilateral renal calculi. His diet was made low 
iiie punjo- f addition of 4 gm. of sodium bicarbonate daily for 

insted labm t sodium. Nine days later, although he stiR mani- 

^omitine hfTri”,?' hyperchloremia and acidosis, his nausea and 

able to sleen Poiyuria and potydipsia had decreased, and he was 

'^nn-ection of tb Yrithout having to get up to “defecate.” After 

1948, after 1 nephrolithotomy was performed on October 19, 

at annu ^ tube was left in place for 13 days. During this 

Association of Genito-Urinary Surgeons, Hershey, 
OjMd H-^I”g^rtrolyte p of the blood after bilateral uretero- 
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period the patient received a normal diet without restriction of sodium chloride, 
and all urine recovered from the nephrostomy tube was saved for determination 
of chloride (table 3). As soon as the nephrostomy tube was removed, the pa¬ 
tient’s diet again was made low in chloride (table 2), and at the time of dismis- 


Table 1. Chemical composition of the blood; first observation 


DATE 

inZXIGRAUS F£X 100 CC OF BLOOD 

inLLIEQmVALENTS FEE LITEE OF PLASUA OE SERCV 

Urea 

Creatioine 

Chloride 

Bicarbonate 

Sodium 

Normal values 

40 or less 

2 or less 

103 

27 

142 

3-27-39 

Bilateral ureterosigmoidostomy 



3-30-39 

46 


114 

19 

I 

9-11-48 

102 

2.7 

121 

13 

1 139 

9-14-48 

Low chloride diet plus NaHCOa 1.3 gm. three times a da^ 

r 

9-20-48 

104 

2.8 

108 

20 

143 

9-24-48 

110 1 

2.8 

107 

18 

141 

10-2-48 

74 

2.4 

107 

27 

123 

10-8-48 

66 


102 

29 1 

139 

10-19-48 

Right nephrostomj" normal diet 



10-20-48 

116 

2.4 

116 

! 20 


10-21-48 

126 

3.0 

106 

21 


10-23-48 

96 

2.6 

99 

23 


10-25-48 

96 

2.7 

98 

21 


10-27-48 

90 

1.4 

100 

26 


10-29-48 

Low chloride diet plus NaHCOs 1.3 gm. daily 


10-30-48 

56 1 

1 

100 1 

24 1 


11-1-48 

Nephrostomy tube removed 




11-2-48 

72 


102 

28 


11-8-48 

72 

2.8 

96 

32 



Table 2. Low chloride diet* 



CONSTlTUZSrS 

AVOUS7S 


75 gm. 


2G0 gm. 


110 gm. 


2,300 gm. 


1.6 gm. 


2.2 gm. 


0.9 gm. 


0.013 gm. 




* Diet is adequate in all ritamins according to recommended allowance* of fhe Nation 


Research Council. 


sal he was instructed to follow the same diet with the addition of sodium bicar 

bonate in a dose of 1.3 gm. daily. _ i i i „„;ned 

The patient returned to the clinic April 20, 1949, at which time he had gai 
29 pounds (13 kg.) and was entirely free from s 3 Tnptoms. Studj' o e c e 
lytes was begun on April 20 and continued through June 4 (fortj'-si.\ aj 
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Table 3. Chloride in urine recovered from right nephrostotng tube 


Normal values 
10-22 
10-23 
10-25 
10-20 
10-27 
10-28 
10-29 

10- 30 

11 - 1 
11-2 


’Expressed asNaCl. 


-5 100 - / X 


CmORniE IN URINE* 


Total mg. 



Mg. per 100 cc 


400-600 

770 

900 

950 

760 

5S0 

280 

350 

350 

510 

420 


.“"T 






Sodium 




- 


■ IJH >.7 
■130 5 ^ 


'Chloride 


NqCI 
g m. dgil u 
&I 9 I 9 I 9 I 


Mnllci 

gm. dQilij 


Ca-lactQte o 

\ gm. daily 




i 51 

§,tiS 


' J 'J ' M II I I I I I I I M I I I I 7^1 I I I I I I r I I I I 

^ 1^ 141fcl5lo7r£rifcS6 30 32 34 3r36404t«^’® 3 

Fig. 1 V 

• alues for urea in blood, for sodium in serum and for chloride in plasma 
.Ino _ . - f • 


-7 — «iA*a. lui umuriue in piasma. 

cc) somewhat elevated (84 mg. per 100 

^cnal iLiffi ^ thought to be partlj^ on the basis of slowly progressing 
^“^fBciency and partly due to some degree of dehydration. The values S 
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cWoride and bicarbonate in the plasma were entirely within normal limits. His 
diet was made low in salt (0.5 gm. of sodium) (table 4), and he remained on this 
diet throughout the period of study. Supplementary sodium bicarbonate was 


Table 4. Routine low salt (,0.5 gm. sodium) diet* 


CQ\STlTt7EVrS 

AVIODOT 

Protein 


Carbohydrate 

201 gm. 

Pat 

1 120 gm. 

Calories 

2,200 gm. 

Sodium . 

0.5 gm. 

Chlorine 

0.772 gm. 

Calcium 

0,90s gm 

Iron 

0,012 gm. 


* Diet is adequate in all vitamins according to recommended allmvanccs of the National 
Research Council. 
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had lost his appetite. On this day, the value for chloride in the plasma had risen 
to 111.8 milliequivalents per liter, although the value for carbon dioxide com¬ 
bining power of the plasma still remained within normal limits at 24.8 milli¬ 
equivalents of bicarbonate per liter. In the 4-day period during which the patient 
took 9 gm. of sodium cliloride daily, his weight dropped from 161 to 153 pounds 
(73 to 69 kg.). 

IVithin 48 hours after administration of salt was discontinued, the value for 


plasma chloride had decreased to a level only slightly above normal. The value 
for carbon dioxide combining power continued to fall to 16.8 milliequivalents of 
bicarbonate per liter. Despite the fall in plasma chloride level after salt was 
withdrawn, the patient’s sjTnptoms continued unchanged. The dosage of sodium 
bicarbonate was increased to 2.6 gm. daily. Forty-eight hours later, the patient 
reported that he was less nervous and tired, that he had slept better the previous 
mght with less frequency and urgency, that polydipsia and the salty taste in 
his mouth had disappeared, and that his appetite had improved. 

During the following 12 days (fourteenth to twenty-sixth day of study), the 
patient remained free of sjTnptoms. Beginning on May 16, 1949 (twenty-seventh 
day of study), he was given 6 gm. of ammonium chloride daily by mouth for 3 
days. The dosage of ammonium chloride then was increased to 9 gm. daily; the 
value for plasma chloride rose sharply but there were no subjective symptoms. 
Twenty-four hours after administration of ammonium chloride had been in¬ 


creased to 9 gm. daily the value for plasma carbon dioxide combining pow’er 
opped from 24.4 to 20.1 nailliequivalents of bicarbonate per liter, and on this 
ay (May 20, thirty-first day of study), the patient reported that he felt tired, 
and verj^ drowsy. He also reported a return of frequency and urgency, 
^ was of the opinion that the volume of cloacal fluid passed during the pre- 
wous twenty-four hours had increased (fig. 2). The administration of ammonium 
for°^ ® stopped on May 20, 1949, and within 6 daj’s (May 26) the value 
or carbon dioxide combining powder had returned to normal, although hjqier- 
cWoremia persisted. 

no^° tbirtj'-iuntb day of studjO, the patient was placed on a 

diet and was given 32 gm. of calcium lactate daily by mouth, and ad- 
dav tb sodium bicarbonate was discontinued 2 daj^s later. On the fourth 

j. . ^ calcium lactate was administered, the patient again wms given sodium 
chlorid^ ™ ^ ^ 24 hours after administration of sodium 

in th ^ begun, he noticed some frequency and urgency as well as increase 
Eixth^d^° fluidity of stools, but otherwise he felt entirely weU. On the 

in 105 2 ^ • of calcimn lactate the plasma chloride level had risen 

carbo^ ^^Cfluivalents per liter, and there was a decrease in the value for the 
Ontldsd combining power of the plasma to 23.9 mEq. HCO 3 per liter, 
c^ber svm^' pntient noticed a distinct salty taste in his mouth, without the 
be characteristic of hj'perchloremia. The following day 

calcjum 1 + + Qualitative low chloride diet (table 4), administration of both 
sodium chloride was discontinued, and on dismissal he was 
gg 1 ™ 2.6 gm. of sodium bicarbonate daily. 

as continued this program for about a jmar and has had no symptoms. 
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He returned for re-examination, once, and on this occasion the electroljde pat¬ 
tern of his blood was essentially normal. 

Only the intelligence and unusual co-operation of the patient whose case we 
are reporting made this study possible. The patient was meticulous in regard to 
his diet, medications and collection of specimens, and his reporting of subjective 
manifestations was regarded by us as accurate. 

Although on the basis of recurrent infections of the upper part of the urinai^^ 
tract in the past 11 years and bilateral renal calculi, the patient undoubtedly 
has some degree of renal parenchymal damage to account in part for his low- 
grade renal insufficiency, the fluctuation in urea levels, and the persistently 
near normal levels for creatinine in the serum lead us to assume that his renal 
function is essentially adequate and that elevations in the levels of urea and 
sulfate in the blood may be the result of absorption of these substances from the 
urine across the rectal mucosa. That his episodes of hyperchloremia have not 
developed on the basis of decreased excretion of salt by the kidney was shown 
by the relatively normal concentrations of chloride in the urine recovered from 
his nephrostomy tube (table 3). We are of the opinion that if we were to insti¬ 
tute continual lavage of the lower part of the bowel with tap water for a period 
of several days, we might be able to “wash out” sufficient urea and sulfate to 
reduce the levels of these substances in the blood to normal or near normal. 

That hsTDerchloremia may exert a diuretic effect is e\ident from examination 
of figure 2. The increased volumes of cloacal fluid during the periods of hyper¬ 
chloremia coincide closely with the patient’s observation of frequency and ur¬ 
gency of “urination” during the periods w'hen he was taking either sodium chlor¬ 
ide or ammoniiun chloride. 

The increased concentrations of both sodium and chloride in the cloaca! 
fluid during the period of increased intake of sodium chloride, closely parallel 
the rise in the level of chloride in the plasma. In the case of chloride, it is im¬ 
possible to ascertain whether this occurs because an excess amount of ingested 
chloride is not absorbed initially from the bow’el, but is excreted unchanged as 
sodium chloride, or because urine containing an unusually high concentration 
of chloride is eliminated before a maximal amount of chloride can be reabsorbe 
from the urine across the rectal mucosa. Since, from repeated determinations 
of electrolytes in feces of normal subjects and of patients suffering from con i- 
tions other than that under discussion in the present report, it has been note 
that sodium usually is found in feces in infinitesimal amounts,” we may assume 
for all practical purposes that the concentrations of sodium in cloacal flui rep 
resents the amounts of that ion e.xcreted by the kidneys. Therefore, one mig i 
speculate that the increased concentrations of sodium in cloacal fluid unng 
the period when the patient was taking sodium chloride occurred because an 
excess amount of ingested sodium was not absorbed from the gastro-intca ina 
tract but was excreted unchanged as sodium chloride, or because the amoun 
of sodium initially absorbed in excess of that needed to satisfy norma 
ments for sodium in serum was excreted by the kidne 5 's and was not rca isor i 

- Power, M. H.: Personal communication to the authors. 
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from the urine across the rectal mucosa. Acceptance of the atter ° 

plus the relatively minor variations in levels of serum sodium during 
emic episodes rvould lend support to our contention of essentially adequate 
renal ercreton' function, at least in so far as the excretion of sodium is concerned 
and might further suggest that reabsorption of clectrolydes across the rectal 

mucosa is selective in nature. . j • j 

When the patient rvas given ammonium chloride, hyperchloremia an aci o 
developed (fig. 1), rtth a corresponding increase in the concentration of chionde 
in the cloacal fluid, but ivith only minor increase in the concentrations of sodium. 
The slight rise in values for sodium in the cloacal fluid we ha\ e interpre 
being the result of the diuretic effect of administration of aromoni^ chloride 
since administration of ammonium chloride vrould probablx re^lt in excre ion 
of both sodium and potassium in the urine. In our opinion this inte^retation 
lends further support to the theory of normal renal excretion of sortum and 
raises the possibility of inhibition of sodium rcabsorption across t e rec a 


mucosa. 

Careful study of the behavdor of chloride and bicarbonate levels in the plasma 
during the periods of induced hyperchloremia and acidosis suggests that hyper¬ 
chloremia may develop rapidly after the ingestion of significantly large quanti¬ 
ties of chloride, and that this situation may' antedate the development of acidosis 
by one or more days. Conversely', it would appear that in correction of the elec¬ 
trolyte imbalance by restriction of salt and supplementation with sodium bicar¬ 
bonate, values for the carbon dioidde combining power of the plasma may return 
fo normal or near normal levels before the hyperchloremic state is corrected. 
If the subjective observ'ations of the patient are to be relied on, it would appear 
that thirst, polydipsia, anhidrosis, polymria, frequency', urgency, anorexia and 
a salh' taste in the month are factors of hyperchloremia, whereas weakness, 
fatigability, drowsiness and a feeling of malaise or prostration may' be associated 
moie with acidosis. 

la order to explore the possibility that an attempt to bind chloride to a cation 
Iss readily absorbed from the bowel than sodium might result in decreased 
reabsorption of chloride, the patient was given large doses of calcium lactate 
by mouth in conjunction with sodium chloride. Hyperchloremia did not occur 
autil the fourth, day of ingestion of salt, and then only' a moderate rise in plasma 
chloride was noted. It is interesting to note that in the presence of calcium lactate 
ing^ioQ of salt produced a less marked effect on the carbon dioxide com- 
power of plasma than when salt was given alone. 


COMWENT AND SDIDLART 

The specific mechanism by which hyperchloremic acidosis develops after bi- 
bteral ureterosigmoidostomy still is not clear. In our opinion, however, the 
study substantiates the supposition that reabsorption of chloride from 
stored in the rectum and sigmoid is responsible, since hyperchloremia 
®teIoped after administration of both sodium chloride and ammonium chloride. 
Increased excretion of sodium with relatively small fluctuation in levels of 
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serum sodium in the presence of hyperchloremic acidosis suggests to us that 
excess amounts of sodium are excreted by the kidneys but are not reabsorbed 
across the rectal mucosa. This would further substantiate a hypothesis that 
absorption of electrolytes and other substances across the wall of the rectum and 
sigmoid is selective in nature. 

The tardy development of hyperchloremia and absence of chnical manifesta¬ 
tions of acidosis from the ingestion of salt in the presence of calcium lactate 
suggest that this substance may retard absorption of chloride across the rectal 
mucosa and that either calcium lactate or calcium carbonate might be more 
suitable “alkahnizing” agents than sodium bicarbonate. Further study, however, 
is required before this possibility can be proved or disproved. 

The results of this study as well as management of other patients who have 
had h5q)erchloremic acidosis after bilateral ureterosigmoidostomy offer conrinc- 
ing evidence that this complication can be adequately controlled by giving the 
patient a diet restricted in sodium chloride, with the supplementary use of sodium 
bicarbonate, in doses sufficient to effect adequate replacement of bicarbonate 
without producing alkalosis. As stated in our previous paper, “the degree of 
salt restriction in the diet and the dosage of sodium bicarbonate cannot be 
standardized but must be regulated according to the electrolyte response in 
each patient.”^ If a commercial salt substitute is used, care should be taken 
that the product does not contain one or more “chloride” salts as ingredients. 

Adequate explanation is wanting as to why hyperchloremic acidosis develops 
early after bilateral ureterosigmoidostomy in some cases whereas in others 
clinical or laboratory evidence of electrolyte imbalance may not appear for 
long periods thereafter. 

Admittedly, no definite conclusions can be drawn from observations made in 
the study of one case, but we believe that certain features may be considered 
of significance in pointing the way to further investigation. 
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IXFILTRATIOX TREATMENT OF HUNNER ULCER 

D. K. ROSE 

From the Department of Surgery, Washingloii University School of Medicine, and Barnes 

Hospital, Si. Louis, Mo. 

Himner ulcer is characterized by persistency, pain and d 3 'suria which ^•er^'• 
frequently limit the life activities of its victim. 

Our problem is to increase bladder capacity' by' decreasing the sensitivity and 
nation of Runner ulcer areas, without adding surgical scar. Etiologic factors 
and complicating infections add many' and diverse diagnostic and therapeutic 
eonsideiations to each case of Ilunner ulcer. To understand varying degrees of 
aucccis or failure following infiltration treatment requires that we limit our 
anayses of involved clinical physiology', and pathological changes, as well as 
a nical manifestations of the disease to the uncomplicated case of Hunner ulcer. 


TECHNIQUE 

A _0 cc Luer sy'ringe is attached to a 14 inch flexible needle, which may' have 
jj' I* sffnight or cun-ed detachable point (fig. 1). The curved point is par- 
flCU ar} useful for infiltrating a Hunner ulcer located either on the side wall or 
evd ^ orifice of the bladder. In these latter instances the McCarthy 

o'per^fshould be at hand, otherwise the needle is carried by' an 
'^Jstoscope. Tire 14 inch needles can be purchased from any' instrument 
pany. n time, longer flexible shafts will be available from the American 
*4 ^fakers, Inc., New York, N. Y”., and wU be very' helpful. 

(pro ' filled with an aqueous solution of 1 per cent novocain 

solutio'n^r J firochloride) containing one drop of adi-enalin to the ounce. Of this 
file lo ^ mjected by an assistant, each time the cy'stoscopist changes 
of ^ depth of the needle point. The injection is started at the periph- 

^bmuc^' 'ii^uer ulcer. It is continued throughout the involved mucosa and 
®uscu]^°*^’ surface blanches to some extent, and then throughout the 

when to include either the serosa, or outer fibrous bladder coat 

Peritoneal reflection. We tiy to actually thicken the 
eoat. Th injected from mucosal surface to outer bladder 

eain solud interstitial cystitis often requires that the novo- 

drive tr^^ '"jeeted u-ith considerable pressure. At times it is even difficult 
^egin our in'” r center of the lesion, in which case we are forced to 

d is irell nof f periphery-. As bleeding, though slight, obscures ffision, 

bladder is e t' ’^^e mucosa of a Hunner ulcer by overdistention. The 

feotral injection is started; to prevent bleeding, we inject 

surface last. If a point of injection bleeds upon with- 
pj. . meeting. American Urological Association, Washington, D. C., yiav 31, 

fk in Rose: The Male Genito-Urinarv System In Overalire Tent, 

»«. H- Cole. Xew York: Appleton CentuiJ-Cr^Ttt 
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drawng the needle in spite of these precautions and the adrenalin, a second 
injection immediately proximal to the bleeding ma}'^ stop the ooze b\" pressure; 
or pinpoint electrocoagulation may be used. A constantly full bladder (about 
80 mm. Hg intraeystic pressure) definitel 3 '^ lessens bleeding. 

A caudal, low spinal, or general anesthesia is probabl}’^ necessary in all cases, 
since as manj'^ as 25 to 50 separate punctures, each a 1 to 5 cc injection, inaj' Ire 
made into and about each Hunner ulcer. The maintained distention of the blad¬ 
der would be extremelj’' painful, except possiblj" in a grade 1 ulcer, witliout a 





Figure 1 

general anesthetic. We have not found a solitary gi’ade 1 ulcer since we iregan 
this work. 


CLI^aCAL PHYSIOLOGY 

Pain on over’distention, with frequent voidings of small amounts of urine and 
definite urgencj’-, occui’s with B. coli cj'stitis as well as with Ilunncr ulcer'. C\.‘-lo- 
metrograms functionalb" differentiate these diseases and gi'aph their symptoms 
and show that to tr-eat a Hunner ulcer with understanding, wc must gi\c fu 
considei'ation to the entire wall of the bladder', as well as to the lesion itself. 

In one case (diagnosis: acute cj'stitis, B. coli) we have a strongly conti-.'icfci 
bladder wall, almost a maintained voiding i-cflcx. The inflamed muco'-a vi n" 
toler-ate weight of urine upon its surface! This means ui'gcnt, and fi'cquenl yrn ^ 
ing; therefore, a decreasing bladder capacitj'. The evstometrogram r-^ esjur 
in tjqre, small capaciti’ with pain and high intrncystic pre-'trre, and t tcre i 
almost immediate effor't to void ar-oirnd the catheter (fig. 2). 
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In another case (diagnosis: Ilnnncr xdecv, nrinc not infected) the patient 
complained of urgent and frcciuent voiding, small bladder capacity, quite similar 
to the conditions described in the foregoing case. In the second case, although 
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Figure 3 

‘0 prevent • ^ reflex emptjdng contraction is definitely inliibited 

bladder CO ? increase in intracystic pressure. Long inliibition produces 

Ibe low vol patient’s inhibition is demonstrated cystonietricalh' b 3 " 

0 un ary and involuntary intracj’-stic pressure lines (fig. 3), associated 


b'bng the bladder 



1024 


D. K. ROSE 


with severe pain on bladder filling. One is able to inhibit bladder contraction 
cbieflj" A'oluntarily elevating the anterior perineum and, therefore, the in¬ 
ternal bladder orifice. This voluntaiy movement prevents urine from passing 
into the urethra, where its presence would stimulate an involuntaiy bladder con¬ 
traction. The abdominal muscles and diaphragm plaj' their part in protecting 
the bladder from anj^ increase in intra-abdominal pressure, b}' not contracting 
at such times. Obviouslj’’, this patient with an inhibited bladder would not void 
az’ound the catheter, as did the patient whose cj^stogram is depicted in figure 2. 

Prior to C3'^stometric studies of Hunner ulcer, it was mj^ opinion that the 
bladder wall became stronglj’^ contracted in response to an irritable Hunner ulcer 
in the same manner as in cases of cj^stitis. If this were true, we should have a 
cystitis type of cystometrogram and we would be unable to stretch the bladder. 


VOLUME - cubic centimetert (See Dtlstf 



Figure 4 


Fortunatelj^, an inhibited bladder, a cramped bladder wall can be .‘■tietciet >3 
repeated hj^draulic distention. These facts explain the partial succC'S of ( 
peutic hj'draulic bladder distention, and advise us that our patient^ shou ( a 
practice self-distention of their bladder ly not voiding until ai)«olu(cl\ netc 
saiy. These deductions led to the idea that if the Hunner ulcer could bo (lc‘-ci - 
sitized for a sufficient period of time the inhibited bladder in some cawes "oii 


return to a near normal capacit 3 '. . 

The c 3 "stometrogram depicted in figure 4 was made 24 hour.' a ter m i * 
of three'Hunner ulcers in the patient Avho>^e cystometrogmm before mlil ra 
is shown in figure 3. We have a re.sidual contraction producci ja ac.u ^ 
hibition of the bladder Avail. The principal difference between 
metrogram in figure 3 and the one .shown in figure 4 is that the patien , 

strain wnth more force and less pain, although a market amotin 
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bladder contraction remains. The patient is voiding more at a time, 4 to 7-3- 
ounces at night, and as infrequently as everj' 4 to 6 hours. It is not considered 
mse to repeat cj'stometrograms after an infiltration treatment, as filling and 
emphing a bladder stimulate its contraction bj' stretch reflex; consequently, fig¬ 
ure 4 depicts the onl}’^ postinfiltration cystometrogram made so far. 


PATHOLOGY 


A microscopic cross section through a fully developed Htmner ulcer shows 
inflammation of vai 3 ’’ing degrees. There is an increase in vascularity, definite 
edema, many white blood cells, chiefly IjTnphocjdes, a few red blood cells, and 
of prime importance, a large amount of hyperplastic connective tissue, all of 
Tbich contribute to give the lesion its characteristic hyperemia, thickness, 
fixation, and decreased elasticity. The severe pain typically increased by bladder 
wall stretch suggestively is associated with the resultant increased tension within 
the lesion, where inflammator}' changes are found inside the nerrm sheaths, in 
dilated lymph spaces, and Ijnnph channels about the many new and tortuous 
blood vessels. These structures, together with (motor) parasympathetic ganglia 
within the Hunner ulcer and entire bladder wall receive "stretch” sensory stimu¬ 
lation with varying amounts of bladder filling, depending upon the degree of 
ladder contraction. Increased tension within the lesion is explained upon a 
histopathologic basis by the distribution of new' and old hj^perplastic connective 
^le, found throughout the lesion, but in greatest amounts within the submucosa. 

e mucosa becomes fixed to the muscularis, and therefore cannot slide smoothly, 
sn painlessly, over the muscle layer when the bladder distends or empties. 
0 oosely cormect the mucosa and muscularis is the chief function of the 
- mucosa. It is also because of this pathologic mucosal fixation to the muscu- 
ans that we see a mucosa fracture of a Hunner ulcer when the bladder is filled 
mr cystoscopic examination. 

,, ™ analysis of pain, hyperplastic connective tissue actually wwaps 

c t mdimdual muscle bundles, even groups of muscle fibers. This should 
ute to the pain of stretch as well as to decreased elasticity. In turn, the 
aoat^of^' importance, maj' be fixed to the thickened, fibrous outer 

0 the bladder wall, even to the peritoneum, or deeper pericystic tissue. 


EFFECTS OF INFILTRATION 

of the specific anesthetic action of novocain or pro- 
yj ^ rochloride, and it is true that our immediate relief is almost complete 
diatel ^ cases, although the bladder capacity does not increase imme- 

the m proportionately. This specific effect we must consider as temporarj'; 
Iration^^ Prolonged relief we have frequently realized must be due to fluid infil- 
^aarred'lT^ changes the region of interstitial cystitis (when not previously 
cyst ^ ®y®^°®oopic diathermy) into a so/f, almost edematous mass. In 1 case, 
^as o.\amination, 6 weeks after infiltration, the area of Hunner ulcer 

"^arefor^ o^atous, which should not be due to the infiltration after such time, 
c, has finding may have been reactionary edema due to the many punc- 
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fcures by the infiltrating needle. There is an open suggestion in my mind, that 
possibly the repeated punctures alone might have something to do witli our 
results. This is, of course, purely theoretical. In our post-infiltration spongj' 
areas, blood vessels, lymph spaces and channels should be unblocked, and the 
flow of blood and lymph facilitated. T. 0. Powell suggests that bunph stasis 
may form a favorable medium for the formation of connective tissue. The area 
has been irrigated! Pressure upon nerve endings and parasympathetic ganglia 
is less in this edematous tissue, even when the bladder is distended. The sub- 
mucosa has been thoroughly infiltrated, thereby at least temporarily, freeing it 
from its painful fixation to the muscularis. Fibrous tissue bands binding diwsions 
of, as well as entire muscle bundles are thoroughly softened by infiltration. The 
muscularis now shordd have freer movement and improved circulation. Hope¬ 
fully the serosa or outer fibrous coat receives similar treatment and effect. 

If the patient has been previously treated by cystoscopic diatherm}’’ for actual 
destruction of the lesion, the resulting scar tissue definitely obstructs thorough 
infiltration, consequently relief may be less satisfactory. Scar tissue bands 
radiating out from the lesion in some instances may be cut with a fine wire 
electrode, as J. A. Seaman advises. 

EEPEAT INFII-TKATIONS 

When and if pain due to Hunner ulcer returns, days, weeks, or months after 
the first or subsequent infiltration, we ma}'' find the cause in the degree of in¬ 
volvement, a new lesion and its location near the trigone for example, or com¬ 
plicating scar tissue due to previous cj'stoscopic diathermy or fulguration. l^Iorc 
commonly, we find that a longer time is required for resolution of the inhibited 
bladder wall. Infections, either gynecological or urinary, require treatment, and 
often are of etiological importance. Eight cases are reported (table 1). 

The grading follows that of Dr. John R. Hand, whom I quote; 

“Grade 1 represents minimal bladder involvement. On distention there were 
small, discrete, submucosal hemorrhages, showing variations in form. Occurring 
chiefly in the trigone and base, however, the lesions caused little or no restriction 
to bladder capacity.” 

“Grade 2 represents a more advanced stage of the disease. The lesions verc 
larger, and they gave the impression of a localized edema of the bladder ua - 
On distention bleeding points could be seen in the thinned out mucosa o\er 3 ing 
the edematous areas. The most frequent sites of involvement were tie na 
Bladder capacity was considerablj’^ diminished.” , 

“Grade 3 represents the most advanced stage of the disease. In 1 ic grea 
number of cases the lesions were recorded as being “diffuse. 
surface was pale and often showed linear scars of old lesions. While t ere iw 
bleeding on distention, the dominant finding was a zigzag Assuring u uc i 
gested a split along the lines of the underljring vascular netvork a^ mi- 
bundles. Bladder capacity was greatly diminished, being 150 cc or c-'®' , 

The grade 2 lesion can be accurately outlined, and, therefore, accura 
thoroughly infiltrated. \Wien a grade 3 lesion radiates out from scarre ar 
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blend with a nearbj’ similar lesion, it cannot be accurately outlined nor in¬ 
filtrated. 

Note that bladder and referred pain may be completely relieved, while fre¬ 
quency of urination may persist, or the opposite may occur. It is hoped that 
earlier infiltration of a grade 1 lesion wiU improve our results; until then or 
until a better infiltrate is found, bladder distention ndU increase capacity; 
diver nitrate instillations will decrease mucosal infections; and cutting radiating 
bands, as suggested by Dr. J. A. Seaman, will favorably supplement infiltration 
treatment. Our experience with this method of treatment suggests that destruc¬ 
tion by diathermy of an entire Huimer ulcer area is not desirable in many, if 
uot all, cases. 

I have used the principle of infiltration very successfully' once in a case with 
an extensive post-radiation fibrosis on the floor of the bladder, following treat¬ 
ment with radium for carcinoma of the cervdx. A large syTinge wdth a heavy 
needle was used to infiltrate the scar area directly’ by way of the vaginal wall. 
The patient was recehdng antibiotics when the injection was made with 100 
ee 1 per cent novocain solution. Now, 4 months later, the patient stiU is re¬ 
eved of her severe dysuria. Suggestively’ she too had an inhibited bladder 
uith secondary contraction. 

POSTTNEILTR-ATION TREATMENT 

Self-distention of the bladder is a valuable postinfiltration treatment. At least 
once a day direct the patient to drink water freely for an hour or two, and retain 
’^e to tolerance; measure and record the amount voided. This must be accom- 
Fl ' n period of leisure. The bladder fills to its largest capacity* with 

0 patient lying down, head elevated and a pillow under the knees. A bladder 
capacity’ record not only* sen’es the urologist with an index of recovery, but the 
“dention actually increases bladder capacity. In addition to this we must 
mue treatment of every possible etiologic factor, particularly infection, 
bf should be omitted when possible, as its direct effect upon the 

^ n er and its effect reflexly from the urethra, is to decrease bladder capacity; 
or ^ instillations of silver nitrate solutions are advisable when trigonitis 
present. Frequent methylene blue stain or culture of urine sed- 
cn must be made to recognize and treat recurrent cystitis. 

SUMMARY 

^ needle, carried by an operating cystoscope or Mc- 

cent ^ ‘^^f^°''“^®t^oscope, Hunner ulcers are thoroughly infiltrated with 1 per 
^ procaine hydrochloride solution, adding one drop of adrenalin to the ounce. 

refief is marked. Many months of relief may be realized. The 
the« 1 physiological analysis, is that while the anesthetic action of 

in ih F ■ ^^rnporary, the effects of fluid infiltration are all important 

ivithin tL Physical characteristics of the Hunner ulcer. Tension 

end rfixation, and stasis of lymph are favorably altered. The 

the f ^^ould be a thickened, semi-edematous mass, replacine 

rmer hard, fixed area of interstitial cystitis. ^ 
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Cystometric studies show that the small bladder capacity occurring mth a 
Hunner ulcer is due to a protective inhibition, and not due to the forcefully 
contracted bladder which occurs with acute cystitis, even though the sjonptoms 
may be quite similar. The inhibited bladder can be distended, in time, after the 
physical characteristics of the Hunner ulcer are changed by fluid infiltration. 

Early relief from pain obtained by this method is more frequent than with 
previous methods of treatment, though repeat infiltrations may be necessary. 
Bladder capacity does not necessarily increase proportionately to the relief from 
pain; it is a variable factor. Cases with multiple Hunner ulcers, badly scarred by 
previous cystoscopic diathemy, do not infiltrate satisfactorily in all instances. 
Pentothal sodium or caudal anesthesia has been necessary for satisfactory in¬ 
filtration. Possibly a grade 1 ulcer could be infiltrated with local anesthesia. One 
infiltration treatment has been helpful in 1 case of bladder scarring follom'ng 
the postoperative use of radium for carcinoma of the cervix. 

An infiltrate of possibly either a gel, oil, suspension, or a plastic medium 
insuring slower absorption of the anesthetic agent, and having the necessary 
physical qualities, may materially decrease pain and increase bladder capacity. 
We shall work in this direction. 

Finally, I consider infiltration treatment not a cure except rarely, but a 
method to be added to our present therapy for Hunner ulcer. 


S7S0 Washington, St. Louis 8, Mo. 
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ALPHA-TOCOPHEROL IN TREATAIENT OF INTERSTITIAL 
CYSTITIS; PRELIMINARY REPORT 

R. E. VAX DTJZEX and (by invitation) RHOADS MUSTAIN 

The treatment of interstitial C 3 'stitis or elusive ulcer, as described b 3 ' Hunner 
m 1914, has been a problem in our hands through the 3 mars. It is probable we 
have tried all the simpler methods from the various oils, injections, to various 
medications bv- mouth especiall 3 ’ the estrogens and the sulfa preparations, with 
indifferent results. Man 3 ’ 3 mars ago John Caulk expressed his views b 3 ’’ sa 3 nng 
that an}’ of the methods would help the occasional case, but none helped ever}’ 
case and that has been our experience. In 1948, we began to treat Pe 3 ’ronie’s 
disease with alpha-tocopherol after the suggestion of Dr. W. W. Scott. We 
nere ver}’ much pleased with the results in several cases, and about 6 months 
ater it occurred to us that the same drug might lielp cases of interstitial C3’Stitis. 
oth of these conditions mn an analagous course. In both instances the lack 
0 contractile and expansile power of the structure involved produces the pain 
or the defoi-mit}’. In Pe 3 ’ronie’s disease the lesion involves the fibrous sheath of 
e corpus cavemosum and because the adjacent area cannot be expanded as 
6 remaining corpora, the curvature of the penis results. In the bladder the 
area of interstitial cj'stitis is rigid and when one attempts to dilate the bladder 
mond a certain point, it is in the area involved that one sees the minute 
emorrhages. From this the idea sprang that it was possible that the vitamin 
envative might be of benefit. We have tried the ch-ug on several cases but 
^ ere are onl}’ 6 that we have been able to follow satisfactoril}’. As in Pe 3 Tonie’s 
ase, it took about 3 to 4 weeks before an}’ appreciable improvement was 
apparent. Following this we began to notice that these patients were able to 
^0 onger between voiding, that there was less pain on distention, and that 
tin bladder graduall}’ increased. In most of the cases we con- 

and^' b3"draulic distention of the bladder at intervals of 3 to 4 weeks, 

dis ‘^^®ethe patient now retains 16 ounces of fluid without appreciable 
^ ® re-examined the bladder at a month and 2 month 

contracted puckered area with the tell-tale blood vessel still 
in on distention we did not see the hemorrhage that was seen 

often'^ obsenmtions. This of course is not conclusive because these lesions 
pear should not be especiall}’ encouraged b}’ the disap- 

™ which has previousl}’ been obsenmd. These patients 

bietween voidings 

the dn J n ® excruciating pain that the}’ experienced before starting 

instillations for a long time, repeated 
manent rpl cystoscope and various medications, without any per- 

extremelv w; f infomation that her funds were 

treatment iSShe S''’® 

^ hich she could cany out at home, otherwise it would be impossible 

1950,®“''^ annual meeting, American Urological Association, Washington, D. C., Mar- 29 
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foi liei to take treatments. This patient vas given alpha-tocopheroI to I)o 
taken at home and she has received no local treatments in tlie past 8 montli.s. 
After about 4 or 5 months she decided to stop the alpha-tocopherol. Within 2 
weeks her symptoms were as severe as before starting the drug. Treatment was 
again instituted and within 3 daj'^s the s 3 Tnptoms were completely rcliewd and 
have remained so. In another case similar results were obtained. In the otlicr 


A -f "i - 




• •; -% • -iV?'• ' 

Fi(. 1 

:ases we have been a))le to observe tlie patients in tlic otnee and h.nt h((n 
-cry well pleased witii tlie fact tliat tlicy do not lun-c the mtolcrable p:"" "" 
listention, especialh' on over-di'^tention of tlie bladder and tlicj ^ ^ 
he painful bladder at night. They arc able to sleep. The outlook on life i- m 
letter. We have never been sure what the conlimied u^e of .silver nitia e 
ions in the bladder would cause. A^’e have .-ecu cases of f 

ind have .seen the pigmentation from longstanding treatment mill " •' 
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lions of silver. With the cases that we have tried to treat by the use of silver 
nitrate and nupercaine solution, as outlined by Dr. Howze some years ago, we 
have been like the man with the proverbial bear, “we bai’e not been able to 
let go.” Our short series has impressed us that we may be able to help these 
cases by a simple method. These cases were given 300 mg. alpha-tocopherol 
daily. After 1 month the dosage may be reduced to 100 mg. daily, which is 
apparently the maintenance dose. 

We then attempted to see whether there was any similarity between the 
lesion of PejTonie’s disease, Dupuytren’s contracture and interstitial cj^stitis. 
Dr. Scott pointed out that the cases with Peyronie’s disease and Dupuytren’s 
contracture responded better to the use of alpha-tocopherol than the Pe3Tonie’s 
disease without concomitant Dupujdren’s contracture. When we attempted 
to obtain specimens from these lesions we found that there was not an abundance 
of material to work with. The cases of interstitial cystitis consisted mainl3^ of 
biopsy specimens which were not \'eiy suitable for stuch'. We did not find a 
marked abundance of specimens of Pe3Tonie’s disease. Dr. Gill of the South¬ 
west ]\fedical School has assisted us in this stuch' and it is his belief that Dupu3^- 
tren’s contracture and clesmoid tumors show a great similarit3' and resemble 
malignant disease in some respect. There are however, wav3' fibrous stmetures 
^'hich are supposed to be contractile fibrils, and which are similar to those seen 
m the plaques of Pe3Tonie’s disease. See figure 1 . Be3'ond this similarit3’’ he 
sees no resemblance. It is his impression that Pe3'ronie’s disease resembles a 
ecar and it is mainl3’ the fibrous tissue response that is seen. In one plaque new 
one formation was noted. Lastl3', in cases of interstitial C3’stitis the scar is not 
marked as is the evidence of infection as shown b3’ the man3' ]3'mplioc3’'tes 
®oen, especially in the peripheiy of the lesion. From this stud3’’ we do not see a 
Similarity which would suggest that the alpha-tocopherol attacks certain patho- 
gical responses. At first it was suggested to us that these lesions were result 
0 collagen dysfunction, however Dr. Gill does not believe that this is true. Our 
tfi' ndvocating the use of the drug is the similarit3' of response in 

tru^^ lesions. Thec" all have responded at about the same rate. It is 

ime that in Dupu3'tren’s contracture and in most cases of Peymonie’s disease, 
an™ ™ prominent symptom, but there is a lack of power of expansion 

contiaction in all the lesions and the improc'ement corresponds to the 
um of these powers. Two patients who took alpha-tocopherol noticed pelvic 
^ongestion and fullness of breasts. They' stated the symptoms were similar to 
"^iWe^ ^^Pm'ienced prior to menstruation during their menstrual life. It is pos- 
® >s estrogenic-like action play's a part in the improvement of sy'mptoms. 

CONCLUSION 

300 mg. daily by' mouth, has improi'ed the sy'mptoms of 
® from interstitial cy'stitis. 

require repeated office treatments, although we usualh' 
e the bladder each month, 
le drug is relatively' inexpensive. 

-Ifcdmaf Arts Bldg., Dallas, Tc.vas 
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DISCUSSION 

^ Dr. Johx R. Hand (Portland, Ore.): The papers by Doctor Rose and Doctor 
an Duzen pose a pro^'ocative question: What happens when multiple action 
drugs, such as novocain and vitamin E, are used to treat such a disease ns in¬ 
terstitial cj’^stitis which is of unknown etiology (apparently caused l)j' many 
factors) and which affects an organ whose neurophj’-siology is not understood? 

Doctor Rose, with his novocain injections, aims to increase bladder capacity 
bj' decreasing the sensitivit}'' and fixation of Hunner ulcer areas without adding 
surgical scar. In his opinion the basis of the relief he has been able to give his 
patients is the anesthetic action of the injection solution and, as he saj's, more 
important the changes which the fluid infilti'ation produces in the chai’acteristics 
of the Hunner ulcer. As Doctor Rose explains, “tension within the Hunner ulcer, 
its fixation, and stasis of Ijonph and blood within the lesion are relieved.” 

It seems to me that in addition to the local effects of anesthesia, muscle rcla.va- 
tion, and vasodilatation a more significant effect of the novocain injection is 
interruption of a vicious cj’’cle maintained bj'’ the reflex arc. The sequence is 
probabl}'' as follows: Nerves coursing through the inflamed areas of the bladder 
often have damaged sheaths and frajmd, e.xposed nerve endings. When these 
nerve endings are further irritated bj’- contact with the urine or distention of the 
bladder, myriad visceral afferent impulses initiated by the irritation are sent, to 
the cord. As these impulses enter the cord, and possibly spill over to liighcr levels, 
the}’’ produce hj^perirritabilit}" in the cord, or a so-called local e.xcitatoiy state. 
In response to this bombardment, the visceral efferent impulses maintain exces¬ 
sive spasticit}^ of the musculature and blood vessels in the involved bladder area. 
The result is a continuation of the irritative process in the bladder. 

Novocain injected into the Hunner ulcer areas blocks this whirlpool of im¬ 
pulses and thus allows the hyperirritability in the cord to subside. It is conceiv¬ 
able, therefore, that injections repeated at frequent intervals would ultimately 
break the pattern established by the reflex arc and permit the inflammation in 
the bladder to subside. 

If these assumptions are correct, the treatment carried out by Dr. Rose lends 
support to my contention that the nervous system plays an important role in 
the initiation and continuation of interstitial cystitis. 

The treatment reported by Doctor Van Duzen attacks the problem of inter¬ 
stitial cj'stitis from another point of view—that of fibrosis. Doctor ^^an Dozen 
has observed that the bladder wall regains expansile power after the u.so of alph.i- 
tocopherol. He attributes this to the fact that vitamin E softens or promotes 
resorption of scar tissue. Hence, he proposes that vitamin E deficiency be gnen 
consideration as a cause of interstitial cystitis. r •i 

Work on xdtamin E has been carried on for 25 years or more. Its earliasf clinn.i 
use was for g 3 'necologic and endocrine dysfunctions. More recently emp la.^ij; 
has been given to its vasodilating effect and its importance in the 
connective tissue as well as oxidation and metabolism of mu.'clcs. I'lbroM.-. i 

10-36 



DISCUSSION 


1037 


Said to be prevented ■when normal muscle nutrition is maintained. Reports of 
ihe elncac.v of -vitamin E in the treatment of fibrositis, Peyronie’s disease, and 
Dupuytren’s contracture lend credence to Dr. Van Duzen's thesis. 

It is of interest, also, that the conditions which idtamin E is thought to im¬ 
prove are associated with collagen diseases. Fister considered interstitial cystitis 
io be a collagen disease. Recent experimental studies indicate that the collagen 
diseases are associated with a disturbance in hyaluronic acid which is poly¬ 
merized with protein to form the ^^seous substance cementing the cells together. 
It is thought this substance is broken down by the enzyme hyaluronidase and 
that cortisone may inhibit the destmetive action of hyaluronidase. In ^•iew of 
these obsen-ations, cortizone may prove to be an effective therapeutic measure 
for interstitial cystitis. 


I enjoyed hearing these two papers, and believe the treatment each described 
merits trial. In conclusion I should like to emphasize that treatment of the local 
bladder condition must be supplemented with supportive general measures. 

Rf- Lvwrexce R. Wh-vp-tox (Baltimore, Md.l: My experience with alpha- 
toeopherol in interstitial cystitis has been limited but, .such as it is, I am willing 
to give it to you. I have had only 2 cases in which I ha%‘e used it. The fii'st pa- 
uent was a woman who had had interstitial cystitis for a good many years and 
had treated her myself for about 9 montlis ivithout any benefit whatever, 
-b'ter a year or so, she got along pretty well and about two or three months ago, 
giieher alpha-tocopherol. She has since then been very much better, but in the 
m^while she has also received urological care. 

or two reasons, I think this particular case should be thrown out of consid- 
•aiion because, in the first place, she had the same favorable reaction once be¬ 
fore on the same treatment ivithout alpha-tocopherol: and then in the second 
using alpha-tocopberol, she has also had cystoscopic treatment. 
^ -neSt. therefore, is not clear. 

a the second case, the patient was one of a group of women who had been 
ttcenmg alpha-tocopherol treatment for menopausal symptoms. These experi- 
und ^ conducted by one of our stafi' at Baltimore. This ■woman ha.s been 
-‘treatment for her menopausal symptoms -with the usual dose of alpha- 
u good many months, and neither the menopausal ^•mptoms nor 
- urinary tract ^•mptoms have shown the slightest relief, 
tion th fhese two eases are inconclusive, of course. I would not men- 

I iK^lio^^ ®^fept that I am on this program and believe that I should. However. 
tEc ^ ^ further e.xperience goes along, we -will be able to get a better view of 

j hav'^h!^ seems to be an “e-xperience" meeting, I would like to recite a wrinkle 
shalf^ ™ treatment of chronic interstitial cystitis in the last year 

pardon ^ f cystitis, the lesion is in the vertex and I hope you -will 

Kellv showing a picture of a patient in the knee-chest position and the 

patient with interstitial cystitis lies on her back, 
vertex is high up and this is a very difficult condition to treat. About a 
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3 ’ear and a half ago, it occurred to me if we turned the patient over and put licr in 
the knee-chest position, then the vertex became the bottom of the cup and anv 
medicine 3 ^ou put into the bladder under those circumstances would imniediath’ 
hit the spot and stay there until the patient moi'ed. 

With this in view, I had a patient with chronic interstitial cystitis put in (lie 
knee-chest position and, b 3 ’^ means of the Kell 3 " c 3 'stoscope, visualized the ulcci 
in the vertex and then, using an ordinaiy medicine dropper, dropped into tlic 
Kell 3 ^ c 3 "stoscope and direetty onto this ulcer the medicine I wislicd to apply. 
I usuall 3 ^ start with a weak solution of silver nitrate, 3, then 5, and eventually 
10 per cent silver nitrate direetb"^ on the ulcer, using perhaps 20 cc, and keeping 
the patient in this position for a minute or a minute and a half. At the end of 
that time, we aspirate the bladder completel}’ and remove all of this fluid, and 
then you can see that the vertex, that has been filled with the silver nitrate, i^ 
like chalk; the whole thing has been cauterized and the ulcer has disappeared. 

I then wash out the bladder and let the patient go home. 

I used this last 3 '’ear in 1 case and the result was ver 3 - good. I gave the patient 
3 treatments. Having been treated without an 3 ' benefit at all for about a yenr. 
after about two treatments of this sort, some one montli apart, tliis patient got 
along for six or eight months without any S 3 'mptoms whatevci-. I sa 3 ' that witli- 
out exaggeration; she had no pain, no symproms. The s 3 ’mptoms recurred la'-t 
fall and this spring I have used it in another instance, with about the same rc'ult. 

That, again, is onty two cases; an 3 ’'how, these two patients are very much hettci 
than they were. 

Dr. J.VMES A. Se.vm.vx* (Springfield, Mass.); I am very curious about tlicfc 
papers, particularl 3 " since the 3 '^ are presented b 3 ' men whom I believe do a lot of 
substantial thinking urologicaIbN I am thinking constantl 3 'of the basic pathol- 
og 3 ' of the so-called ulcer. I rarel 3 '^ see what is realb' an ulcer. I am thinking al- 
wa 3 's in terms of fibrosis which extends from the mucosa down to and on info thf 
muscularis in various planes perpendicu)arl 3 ’-, diagonalbv, hoi'izonfally, and a 
whole hodge-podge pattern. 

I am thinking of some war' to get rid of this scar tissue which mar exltm 
one little portion of the bladder; it may^ e.xtend throughout the entiic bl.K cei. 
much like the wire you see in nonbreakable glass, impregnated in the g .v . 
IMy^ picture of interstitial cystitis is that, not a .‘-uperficial ulceration, sue i a an 
indolent ulcer of the skin that I can distinctly make out and desciilK. 

The scar tissue is such a hodge-podge that I am wondciing how we 
=olvc that without dissolving the patient. I think if can be done, but f a ' . 
must be preserved. I am not sure it is with infiltration with an aiic.'-l 
think it will give relief. The edema certainly will rclicr’c the ])ain . 

How long it will gi\ c relief, I do not know. I wi=li Dr. Ro'C ^'^ii e 
how often he does this, and foi- how long a period he gets relief loin a c 

filtration.s. , , , ,,,, 

Four ounces .seems a lot of fluid to inject into the muco-a. I ^ e ^ 

whether I would be technically .skillful enough to inject thi' into ic )a 

* Deceased. 
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ani iMnkiiig of, where the Sbrous tiscue extends throughout the bladder wall. 
I do not know whether I could adequately get at the anterior portion of the 
f'hdder, which is a Yer>' difficult place to get at. even to fulgurate. 

I s:0I believe, as long as the pathological process is one that extends unth 
irregolarity, maldng bands that become shorter and longer, e.xtending through- 
‘■'tt the bladder snbmucosa, you have to do sometliing to cut these bands, and 
1 think if you use the finessing current, the most delicate current you can apply 
witha fine needle point electrodejust touchingthem so that they give asthe bladder 
disiends and the water rushes in. you get a longer relief. I am sure some of these 
reisnts that I have treated have had better relief, without any sjauptoms what- 
eret, and not requiring that it- be done again eveiy six months or every nine 

I am sure I would prefer that to this persistent inject ion method which is going 
'0 gsve them relief temporarily but not cure the fundamental, basic disease which 
I think IS still going to be there when Doctor Rose finishes his last injection. I 
•rea he would tell us more about that. 


D.n. D. K. Rose (St, Louis, ^lo.V. I am sure that Doctor .Seaman's method 
be used, and I am certain that I shall continue to use it. It had its greatest 
adrantage when there were bands of scar tissue e.xtending out from Hunner 
'^cers. Our infiltration is not into the mucosa alone, but throughout the entire 
--ifkness oi the bladder wall. Dr. J. C. Alexander, some years ago, infiltrated 
'-emucosa alone with alcohol. I repeated his work and found that it resulted in 
^■rosis of the mucosa and submucosa. We start otir infiltration far out from the 
turner ulcer, and continue in to the lesion itself. I think if Doctor Seaman would 
ihis he might be surprised to see how the finer bands of a Htmner ulcer dis- 
“.^pear with infiltration. However, I think the heavier bands should be cut after 
The longest time the cure has continued so far is 7 months. We have 
^ Case oi complete failnre. This womxm had had cyst-oscopic diathermy 10 or 
bladder was a mass of scar tissue. We cut bands in this case, with 
^ ^ ^ ™™^nte increase of an otmce in her capacity, 
t-r is iiKtant. and continued relief is due to thorough infiltra- 

^ physical characteristics of the ulcer area. 

^ rjstoscopic e.xamination in 1 patient 6 weeks after infiltration, 
oua fjjjji- local edema was greater than immediatelv after the infiltra- 


P^'ffiperative treatment includes self-distention, and possibly in a few 
also silver nitrate instillation. However, I am of 
mfiltration treatment should supercede electrocoagulation or 
^cers, as we do not leave scar tissue. In general, our results are 
xzt-'C 1 P^'^i^^ularly in those ulcers classified sa'ade 2, after Doctor Hand's 

Dg ^ of grading. 

?’ ^ Duzex (Dallas, Texas!: I did not present this to you as a 
1 ^* believe it is the last word. I think anything that we can do 

A'" these miserable patients is worth wlule. I have 

n interested in the recital of the case historj' of a patient who tells von 



1040 


DISCUSSION 


that the only time in her life that she has been comfortable was during pregnancy. 
I think there must be some connection between the estrogens and the relief that 
comes at that time. 

I think we must be very careful when ive give alpha-tocopherol not to continue 
with too large a dose. I think as soon as the syTOptoms are ameliorated, you slioiild 
cut down to a maintenance dose, which apparentl}’' is about 100 mg. daily. 

In an occasional case in which I have not had the results I thought I should 
have, I haA^e combined it ivith sulfanilic acid, in which we use 1 teaspoon of sul- 
fanilic acid, | teaspoon of soda-bicarbonate, and | glass of water, 3 times a day. 
That helps to soften tissue. 



CONCEPTS AND PROSPECTS OF PRECISION UROLUbl 




SIMCLE CATHCTERIZING 
CHANMEL 



Fig. 1. McCarthy infant c\stoscope with telescope, single catheterizing channel and 
leflector. Sheath is lOF and an obturator is provided 


A Be 



mJiM ^IcCarthy forobhque retrospective panendoscope Elustration demonstrates 
eld and component parts of instrument 


OCrLECTOB 



SPECIAL FPNrKTfiA 





Fig 


3 McCarthy deflecting panendoscope n ith component parts 
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that the onty time in her life that she has been comfortable was during pregnancy. 
I think there must be some connection between the estrogens and the relief that 
comes at that time. 

I think we must be ver}’- careful when we give alpha-tocopherol not to continue 
with too large a dose. I think as soon as the symptoms are ameliorated, you should 
cut dowm to a maintenance dose, which apparently is about 100 mg. daily. 

In an occasional case in which I haA'^e not had the results I thought I should 
liaA^e, I liaA'^e combined it with sulfanilic acid, in Avhich we use 4 teaspoon of sul- 
fanilic acid, f teaspoon of soda-bicarbonate, and 5 glass of water, 3 times a day. 
That helps to soften tissue. 
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S1»>C>L£ CATHCTER^2!^JC 
CHAM'^CL 






, 1- McCarthy infant cystoscone nlth telescope, single catheterizing channel and 

enector. Sheath is lOF and an obturator is provided. 


r-vier^ Itkoiorc Kclrc^rccl'vt, ivi. 
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VISUALIZED ELECTROTOME 

This too, has been the instrument that served a purpose for ivJiicJi it vns not 
designed. It has brought to the dooi-s of many of our colleagues more folding 
money than they had ever anticipated. It too, was susceptible of improvemcnl. 
Electronic or remote control provides a green and a red button, incorporafcd 
in the instrument, 'which obviates the need for the awkward footswitcli, shortens 
operating time, minimizes bleeding, witli their co-incidental advantages. .Another 
defect is the more than occasional postoperative incontinence. To obviate this 
serious defect, it seemed that an especially designed sheath so constructed as to 
engage the supra montaine prostate, push it av’ay from the external sphincter 
and then excise it might proidde the answer. It did seem so in actual practice, 
but the current not only removed the prostate, but also disintegrated the acu¬ 
minate terminal in the floor of the sheath. This defect has been correct vith a 
terminal that is resistant to the high velocity current. Another application for 
this special sheath is the fixation of vesical growths prior to e.vcisioii—this while 
not always necessary is at times desirable. It is merelj^ presented for your con¬ 
sideration as it has not yet been accorded the acid test of time. Other advances 
with this instrument have been technical and clinical. 

Believe it or not, ive show here a 12F resectoscope (fig. 4) which though in 
the same situation as the last mentioned development, seems to be something 
more than a toy, and it maj'' fill an occasional void. As a matter of fact, one of 
my associates, Dr. Kramer, brought a 12 year old bo}" with complete I'otcntion 
due to a middle lobe prostate obstraction. Through a perineal inci.sion and a 
16F resectoscope, he was able to perform a satisfactory resection on this patient. 

Now for the clinical side. Some .several years ago, we dei'cloped, in our de¬ 
partment, a method of arrestation of bleeding following suprapubic prostatec¬ 
tomy. The patient was placed in the cystoscopic position which, incidentally, is 
much better for enucleation than the dorsal. He 'vas prepared above and below, 
the prostate enucleated inti'a-urethrally, the cavity packed ivith verj’ bot gauze. 
After these steps, a idsualized electrotome ivas passed per urcthram and the 
arteriolar bleeders electrocoagidated under perfect vision, and the operation was 
completed without packing or traction bag. This seemed to me a rational as 
well as the first precision method of conducting sucli operation. Only a few were 
carried out in this manner as I could not sell the idea to m3' chief dcpartment.i 
associate, though the objection advanced seemed to me insufiiciently weight! 
“that injury to the prostatic urethra might occur in the passage through t ic 
■weakened canal.” It then remained dormant until Dr. A. H3'man of our ci(\, 
a urological suigcon of wide e.xpericnce, took up the procedure. lie nwn . 
reported some thirty odd cases carried out by' this method with ^_ 

sure; one mortality, a coronary'. The shorte.st healing time was 7 days am 
average 12. I am not, however, an advocate of complete closure following 
pubic prostatectomy'. For the benefit of some ill informed comment at or^ w 
have been a bit strabismic in their recognition, and for the purpo-c of t le n (or ^ 
all the foregoing -ivith the exception of the application of remote contro. 1. 
directly resulted from our research. 
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Some in this audience were present when we first demonstrated the feasibility 
of prostatic resection ndth a simple liand loop through a panendoscope, prordded 
(vith a neutral terminal on the sheath of that instrument. 



section, removal of small, obstructing median bar with 12F McCarthy 
^cope. Inserts are views obtained during operation. 





CATHETERIZATION OF EJ.A.CUL.ATORY DUCTS 

thou°h^^^^" majority of urologists are content to permit this occasional 
icctural^'b^^^'^^ focus of infection to continue its residence in the field of con- 
lowing th ^ notable few, however, have shown the perspicacity in fol- 

I'ough. Xotable among such is Dr. Robert Herbst of Chicago, whose 
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experience in his many cases has been enlightening. Complacency is the anetliema 
of progress. If contented ivith one’s self on this matter, at least give younger 
associates an opportunity to look into it. Years ago, we published a communica¬ 
tion on this subject, on methods of collecting vesicular fluid for culture, liy the 
injection of normal salt solution. Ilemospcrmias were treated successfully bv 
instillation of dilute solutions of silver nitrate. We even tried insemination witii 
ejaculate (vicariously obtained) diluted the same with buffer solutions of jilios- 
phate and glucose in incubators, injected it into azospermic vesicles and re- 
coveied the same after 48 hours, activel}’’ motile. The “ling” in this experiment 



Fig. G. Sliows, on section, McCarlliy rcsectoscopc in rcrnovii! of .superficially iiifillrat- 
ing tumor of bladder. Inserts arc views obtained during oiicration. 

was the presenee of blood and pus colls. AH this study needs is the .sti'rilization 
of the spermatozoa without their dc.stniction. Perhaps tlie newer anlihiolic- 
may provide the answer. 

RETROGRADE I’RO.ST.VITC RItSECTIO.V 

A considerable sum of money has gone into lliis comiilex .subject on the luit 
of my collaborators. It htid seemed to us we were doing a rctvoi'iwlc ojici.ilioii 
with foreobliquo vision. Perhaps both tyjies may jirovidc the ari'-uei. H 
not as yet received our complete approval. Sec figure .3. 

THE UPPER VREV\RV TRACT 

Here immediately before yoti is a most intere.sting field of iireei-e 
for the elaboration of which the limits of this paper will not permit. • 
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they comprise the ureteral catheter bag which can sen’e a number of purposes, 
such as blocking the renal outflow of one side during excretory urography as a 
substitute for pyelography, for precise renal pelric lavage for a given period 
of time tvith the newer antibiotics under manometric regulation; as a supple- 
ineat to constitutional treatment of incipient renal tuberculosis; and to facilitate 
location or ch'slocation of ureteral calcuh; finally, in the biochemical disintegra¬ 
tion of large renal calculi by similar methods, through nephrostomy self-retaining 
tubes trith a prolongation down a part of the ureter to prevent the entrance of 
particles of stone; the objective here being, noth a precise quantitative chemical 
examination of the stones together with their surface characteristics, an irrigat¬ 
ing solution for the specific stones, reaching not only the pelves but the inter¬ 
stices of the calyces; again perhaps, under manometric pressure regulation; fi¬ 
nally, employing the newer catheters that do not permit of crystalline deposits 
(polyethylene). The objective is to conserve kichiey tissue, to convert a seemingly 
inoperable case into a potentially operable one. All these may, we hope, receive 
an assist from such gadgets as a visualized ureteral forceps, a renoscope, a renal 
pelric visualized forceps, and the fantastic microwaves transmitted xvithout 
'nres. deflected into interior organs through a magnatron sheath by an elec¬ 
tromagnetic field, an electronoscope without lenses, the interior steps being 
projwted on a magnetized screen outside the body. These latter complex electro- 
physical concepts are the brain children of mv scientific collaborator. ^>Ir. 
Frederick J. IVallace. 


BL.VDDER XEOPL.XS.MS 

Here again, in certain clinics, there is an over-emphasis on endoscopic electro- 
t'OagnJation, in others the same stress on uretero-intestinal anastomosis. In the 
at er we hear and read more about nexv techuiciues than late end results. A 
01 endoscopic electrocoagulation xvith a fatal teiToination from pelvic cel- 
y ttes induced the Muiter to find a better approach to some of these growths 
^ art of total cystectomy. A case report xxiU illustrate the point. The patient. 

™an in the sixties, had six discrete papillarx' tumors. Total cystectomy was 
^^omineacled. As an alternative the opinion was expressed that we might be 
Tlie T along for a number of years without the more radical procedure- 

pad w accepted. The bladder was completely mobilized. A laparotomy' 

placed between the bladder and rectmn. the growths on the mobile por- 
01 the bladder excised with loop electrodes with remote control buttons. 


tiio growtlts on the trigone were excised down to the mtisculosa, the base in- 


The 

endo'^' ■ ^^^^^™'^°^SRlated. Tliis patient after 2h years is microscopically, 
^Tnptomatically free of growth (papillary adenocarcinoma!, 
aroJogy is pretty much the same in large centers here and abroad. 
Pwision urology is something else. It is in this field that American 
blessed by a sttccession of technical geniuses, first. Reinhold 
Wappler, and now Frederick Wallace. It is through 

aien after°T*^^°^ scientists first and business 

t lat w'oiid urology has been attracted to our doors. 

' St., Xeic York. X. Y. 
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The perfoi-mance of the cutting and coagulating currents during transurctliral 
resection of the prostate is an important factor in the success or failure of the 
operation. The undesirable effects are both immediate and late. If the current 
coagulates the tissue excessivelj', the surface becomes charred and is a poor 
electrical conductor. A deeper cut in the same area is hindered. Later, this 
residual necrotic tissue ma}- become obstructive and chronical!}^ infected (fig. 1). 

Too little coagulation by the cutting current results in e.xcessive bleeding 
during operation. The blood converts the irrigating fluid from a nonconductor 
into a conductor. jMuch of the cutting current is then diverted from the prostatic 
tissue and diffused throughout the fluid in the urethra and bladder. In addition, 
rdsibih’tj’’ is impaired. These and other difficulties occur frequently during 
electrosurgei^' of the prostate. The details of teclmique which will prevent these 
errors, therefore, deserve attention. 

Unsatisfactory cutting is most often caused b}' a lack of current at the point 
of contact between the cutting loop and prostatic tissue. Reasons for this de¬ 
creased flow of current will be briefl 3 ’’ mentioned and illustrated. 

Insufficient flow of current maj' originate at the power compan}'. For example, 
if industry in a commrmitj'' is using crrrrent in large quantit}" at a time of day 
when transurethral surgerj^ is in progress, the voltage ma}' be too low for the 
electrosurgical unit. 

The wire between the wall socket and the electrosuipcal unit may be too small 
to supph' adequate voltage. 

Other electrical devices, such as an infra-red lamp, a light brrlb of high wattage, 
elevators and x-raj' apparatus, are occasionalh' attached to the same circuit as 
the unit. Significant deficits in voltage will occur when these appliances are in 


use. 


In order to detect these faults, it is adrusable to measure the flow of current 
bj' a voltmeter. This is attached, if possible, on the same switch plate from 
which the electrosvrrgical imit receives its current. The voltage is read during 
an operation, while cutting is in progress. If the reading is low, either the poncr 
companj' must increase its output, or the other appliances must not be u^c< 
during transurethral surgeiy. The number of volts necessarj" ^'aric^ vith the 
make or model of the instnunent. Most imits require 115 volt.^ (fig. 2). 

Satisfactory cutting also depends upon the electrical contact of the conncctms 
cords between the wall, the electrosurgical unit, and the patient. Testing the. c 
cords and their points of attaclimcnt is the first maneuver for the operator or 
his assistant, when the current fails to flow well (fig. 3, .-I)- 

The continuity of the wires within these cords, as well as the electrical cont.u t, 
can be tested readily. By touching the clip on the indifferent cord to the male tip 

Read at annual meeting. Southeastern Section, .tmerican Urological .t'<ociatinti, f.nff 
port, Sliss., Fehruary 3, 10^. 
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of the active cord, Mntli botli cords in place and the current floMung, brilliant 
sparking is produced, if the iviring is intact. Since the nibber insulation is elastic, 
a break in the vires maj' be demonstrable only by stretcliing the cord. This 
tipe of defect maj”^ produce unexpected failure of cutting as the resectoscope is 
moved. A common site of break in the -wire is near the connection betrveen the 
cords and their jack plugs (fig. 3, B). 

k defect in the rubber insulation is best demonstrated by adjusting the 
coagulating current to the highest reading used in operations, depressing the 
foot pedal and passing a hemostat over the surface of all cords. The appearance 


Fig. 1. 
cutting. 




during'3.'electrosurgical unit attached to same switch plate. Reading, made 
eg cutting, measures house current. 

of a spark vill often identify the break in insulation. Too high a setting may 
carbonization of the insulating material and a short circuit (fig. 3, C). 
c 0 indifferent electrode beneath the patient interferes with cutting, if 
not sufficient. A broad, flat, metal plate proffides satisfactorj- 
nb ki^) preferable to the old tjTje of lead foil, vhich soon becomes 

g ^ .® ■ irregular surface has been reported to produce bums, because of 
® concentration of current at isolated points on the skin, 
the ^ between the cord and tliis electrode should be separated from 

thus^^ accidental detachment of the cord by the weight of the patient 

rtid th has been reported between the clip of the electrode 

(fig 3 ■n'hen sufficient distance did not exist between the two 
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Another cause of poor conduction is the pi-esence of dried iuhricatin- jcl/v 
vaseline, sheets and other nonconductors on the surface of tlie indilferent elec¬ 
trode. A'o lubricant is necessary. These should be removed from the indilTcrcat 
electrode before operation is begun (fig. 4). 



Fig. 3. A, points of attacimieut to be checked when cutting is uns.itisfactory. B, .letiyo 
Sparking, noth current flonnug, shoivs that all wiring between electrodes and wall socket is 
intact. C, sparking through defect iu insulation, with current flowing. D, short circuit be¬ 
tween electrode and patient’s skin, a cause of thcrm.al burn. 



Non-conductors in conloct with 
Indifferent Electrode 

Fig, 4. Excessive hair, dried K-V jelly or vaseline inhibits satisfactory electrical cnnt.act. 

An excessive amount of hair on the buttocks may insulate the jwtient from 
the underhing electrode sufficiently to produce a jioor flow of current. Tiii' lo 
corrected by sbaving this area before operation (fig. 4). 

The irrigating fluid must lie a nonconductor, so that the vunout uill h. 
concentrated wlicre the looj) is in contact with jirostatic tissue ami not diffivr 
itself throughout the fluid in the bladder. This undesirable clTcrt is proflured 
allowing the water in the bladder to become e.vcc.ssively bloody. Irrigating 
of high mineral content (“hard water’’), normal .^aline, or water to uliidi lar^' 
amounts of purifier have been added as a mca.ciirc of municipal .sanitation. .i 
disperse the eurrent and hinder cutting (fig. 5, .1). 
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Glucose or amino acids in tlie fluid do not disperse the current. 

A broken cutting loop has the same dispersing effect on the flow of current 
(Sg. o. jB). 

A gap left between the cutting loop and its socket in the working element 
tuay be sufficient to interfere t\ith cutting and produce an odor of burning. 
This is eliminated by being certain that the pointed end of the loop is pushed 
completely into the socket before the set screw is tightened (fig. 61. 


ABU>:!!y K:r.-=1 \f:: 1 er c! 

ifrigcljng scline high r“ir€rcl 

flcii co^e"t 




Broken loop 


blood, normal saline or water of high mineral content, disperses 
nniDUa cutting. B, broken loop disperses current, interfering with cutting. 



—i 

0P|Dil I 


GOO BETWEEN RESECTING 
LOOP OND 50CKET !W 
p,^_g . WOPK!f'55 ELEI-'E\'T 

correni and socket in working element prevents free Sow of 


1 causes carbonization. 

liie curre^-”' cunem differ in the various commercial units. In general, 

« both. I* \ «'*Jber a m!>e or a spark gap, or by the combination 

^d meihan'^nhm the scope of this (hscussion to describe the electrical 

from the moTc peculiar to each unit. Tliis information is available 

Tlie imno However, their effect on the tissues is pertinent. 

'emphasized necrosis a-s po.ssible has already been 

r'iisiQnallv - accomplished by desirot-ing a minimum of tissue. Oc- 

'e’T ihe ^ ^ conductor and bleeding stopned 

cu^em coagulatfi^ (.mark 

V usino the' '""a membrane are also most easilv'eAdred 

the itibe current alone (fig. 7. Bk ‘ 
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Hemostasis b}' excessive electrocoagulation leaves necrotic tissue. Bleeding 
from the venous plexus of the prostatic capsule is better managed b}’’ the appli¬ 
cation of topical thi-ombin or tamponade with the hemostatic catheter at the 
end of operation, as suggested b 3 ' Xesbit. 



High frequency current 
running down lumen of vessel 


B 

Tag 
of 

mucous 
membrane 

Fig. 7. A, method of hemostasis, useful when minimal necrosis is essential. B, tag of 
mucosa requiring tube cutting current for removal. 


EXCURSION OF LOOP 



SLOW ROPID 



CUTTfNC 

CUF?PC>4T 


CUTTlf.'G 

CURPCMT 


Fig. S. Shoiring relationship between speed of cut and setting on di. I. 

The settings on the dials of various units difTer, and tliat 

ording to the instructions for the particular model m use. It is i P 
he surgeon know that the speed of electrocutting is ^ rsionofthe 

ensity of the high frequency current. Therefore us the 

oop Creases, a higher setting is nccessarj' The ,ho,.!d 

banical resistance. Convei^ely, if the loop is moved ^;^-'>;j;;RfThe^orrect 
,e reduced in order to prevent c.xcessive to excursion of tiie 

,etting is that which produces tiic least mechanical rc.^==tance 
oop without exccssii-e bleeding or charring of ti.^sue (ig. )■ 
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Tie temosiatic effect of the cutting current is increased either by a slower 
esrarsion of the loop, or by the introduction of a current from a spark gap, 
"ien the means for this is proidded by the electrosurgical unit. Either maneuver 
leccmes desirable to counteract increasing vascularity, as the prostatic capsule 
i; approached. 

Ote of the unsolved problems is the prevention of postoperative bleeding. 
This is produced by separation of the coagulum from the cut surface of the 
tcssr!, or by postoperative increase of intravascular pressure. The risk of re- 

v.aier ?roofi.\’G bv 
appLyiNjG GRcose 
/ 



it?" ^^-^2 applied for waterproofing, after bulb has been partially screwed into 




Charred sheath 


■tiG. 10 4 - 

fi- i.r- ^^ circuit betvreen cuitinp Iood and licht bulb. B, charrinc of sheatli pro- 
U‘mgQ - - c? . w > ^ If 


current. 


Patino 


^D^ihesia and instrumentation to stop bleeding ia older patients is 
-On lor further study of this problem. 

least .5 causes for a dimly burning hght bulb during operation. If 
S'fjpo been used to waterproof the coimection of the bulb to the tele- 

PteVen'^b™^ produce intenerence with the flow of current. This is 
Qio tljR applying grease to the threads of the light bulb, while screwing it 
eaic-^ , -oscope. In this maimer the grease seals the connection without 
socket (fig. 9). 

^aiains dc lessens the current passing to the light bulb. If the foot pedal 
the end of the excursion of the cutting loop toward the 
h‘ ^^^‘^tricity maj* pass between it and the telescope (fig. 10, J.). 

t'nn o jt *^.uenc\- cords cro^ or parallel closely the light cord, bulbs may 

in the light cord within the connector mav be broken. 
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The final cause is approaching termination of the life of either the bulb or 
the battery. 

Failure to remove the foot from the pedal promptly at the end of each c.\- 
cursion sometimes causes the high frequency current to char the sheath of the 
resectoscope. The cliarred sheath becomes a conductor of electricity, rnnecessary 
necrosis of adjacent tissue and short circuiting result (fig. 10, B). 

As high frequency’ currents of greater intensity' are adopted, formerlj’ satis¬ 
factory sheaths maj' shov chaiTing. A more resistant material for the shcatli 
will become necessary. 

In addition to a poor flow of current, there are minor complications related 
to details of technique. Oire of these is the occurrence of a spark between the 
instrument and any conducting surface such as the operator’s head, his hand 
or the patient’s leg. This is produced by discharge of an electric field built up 
around the resectoscope. This field of current is occasioned b}’’ the intense high 



removal of rubber glove. 

frequency current necessary for adequate cutting, dhe cause of the .spaikaig 
may be the rubber glove on the operator’s hand gripjjing the icsccto.^cojjc. Ji>f 
glove, being a nonconductor, interferes with grounding. I he field pioduct-' 
enough current to jump the gap between the instrument and the ncaicst ton 
ducting surface. If the glove is removed, this difficulty is eliminated (fig- H 
A rare, but serious complication is caused by wear in the insulation vithin t w 
rheostat, when this apparatus is used in illumination of the light bulb, hat ' < 
insulation allows the full voltage of the house current to travel thioug i t 'C 
rheostat and light eord to the patient. This may be .siifficienl (oj)ioj)t an 
from the table. The rheostat normally reduces the \-oltngc fiom fo b \o 
or less before it enters the light bulb. Tlie use of a hatteiy, in picfcicnro ^ 
rheostat connected to the house current, is strongly recomniendcf ( at. 


SrMM.VRY 

Electrosurgical factors complicating transurethral resection of the pro f.ife. 

mentioned: .... , i ..Cniini!' 

A. Insufficient flow of the cutting current. Cau^C' ol tins inclia e. to 
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low voltage to the electrosiirgical unit from the power compan 3 ^ or from a 
connecting cord carrj^ing wire of small caliber; inteimittent low voltage because 
of other appliances attached to the same circuit as the eleetrosurgical unit; 
defective electrical contact caused bj' loose jack plugs, broken wires and defective 
insulation in connecting cords; a nonconducting surface between the patient 
and the indifferent electrode; irrigating fluid of high electrical conductivity 
(blood, mineral salts, water purifier); a defect in the resecting loop or its in¬ 
sulation; a gap between the resecting loop and its socket in the working element; 





pi 1/2 fc 6 \ 


pjQ 22 j ' * 

light bulb volts to safe levels of I 5 to 6 volts for illuminating 

of 6 Volts Tor,i insulation in rheostat allows 115 volts to pass to patient. B, battery 

P aces rheostat and avoids hazard of leakage in rheostat. 

assistance of charred tissue following excessive coagulation; inadequate 
g ^si'fihg for the speed of excursion of the resecting loop, 
short bj" the light bulb. Causes: moisture within the socket; 

or 0105 '^'^''^*^^ between the resecting loop and the telescope; light cord crossing 
"ire in th carrying high frequencj' current; a loose or broken 

batten^ ^ approaching termination of the life of either the bulb or 

bj' ehar^^*^ f^oouplications include: short circuiting and necrosis of tissue caused 
surfaces^'*^^ sheath; sparking between the resectoscope and conducting 

'^'^f^otive rhenl^f a rare, but serious accident produced bj’' a 

^leanc of avoided bj’ the use of a battery for illumination. 

Prei enting and correcting numerous complications are recommended. 
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USE OF UREA SOLUTIONS AS lEEIGATIXG FLUIDS 

^VILLLUI S. CREDLE, HUGH WARREX and SAMUEL A. VEST 

From the Dcparlmcnl of Urology. Unircrsity of Virginia Hospital. 

Charloltcsrille. T'a. 

All of US are cognizant of the sen*ice rendered our specialty by Creer'A', Foley, 
Emmett and AIcLaiigldin in 1946 when they independently recognized the occur¬ 
rence of hemoglobinemia and hemoglobinuiia as disturbing complications of 
transurethral resections. E'p to that time either distilled or tap water was used 
routinely as an irrigating fluid during transurethral resections. Alany resection- 
ists had occasionally obseiwed postoperatively an unexpl^iiiied reduction in red 
blood cell concentration which was often accompanied by decrease in renal 
function, oliguria, anuria and sometimes even death in uremia. Cree\w 7 in his 
thorough survey of the subject, pointed out that an iri-igating fluid consisting of 
water quickly hemolyzed red blood cells on contact. These observers recognized 
that the irrigating solution after contact with blood in the bladder contained 
yannng concentrations of free hemoglobin depending upon the amount of bleed¬ 
ing and that this solution often gained access to the general circulation through 
open vascular communications established in the prostatic bed during operation. 

Tire operator who attempted to do a complete removal of the hATierplasia 
uas confronted with the risk of e.vposmg large venous sinuses and allowing a 
hemolyzed solution to enter the circulation. Landsteiner, using sodium salicylate 
m the irrigating fluid, estimated that on occasion as high as 1000 cc fluid might 
enter the general circulation. The irrigating fluid was also hemolytic after it 
entered the patient’s blood stream and resulted in the intravascular liberation 
01 additional amounts of hemoglobin. The latter is responsible for the major 
portion of the free intravascular hemoglobin rather than that which enters the 

0 stream with the irrigating fluid. We have measured the amount of hemo- 
? 0 m in the fluid which might escape from the bladder into the blood stream. 

>0 emoglobin contained would result in a senim hemoglobin of onh' 116 mg. 
per Cent at the ma.vimum. These deteiminations w-ere made on irrigating fluid 
n t le bloodiest stage of the transurethral resections. It is obmous that this 
account for only a relatively small fraction of free hemoglobin present 
iirptt stream in some recorded cases of hemoglobinemia follmving trans- 

ljenio[f 'ejection and that the major portion of the hemolysis is due to the 

The 

fiuid in 


■ ^’ng action of the solution after it has entered the circulation, 
e Use of a 0 per cent nonliemolvtic solution of glucose as an irrigatins: 


later'” prevent hemolysis was suggested to Creevy by Ebert and was 

the many operators. The sticky properties of this solution and 

Other wision caused many who adopted glucose to revert to water, 

fluids nonelectrolytic substances wdiich would render irrigating 

^ non emohuic were soon suggested. Such substances as amino acids, he.v- 

‘Sfrinf:; Section, -\meriean Urological -Association, Hot 

•t -'larch 2o. 1950. 
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itols, lactose and disaccharides rvere suggested inasmuch as they were nonclcc- 
trol}^es and the red blood corpuscle is not readily permeable to these substances. 
In the December 1948 Journal of Urology Ebert suggested the use of an urea 
solution as a logical and safe substitute for water as an irrigating fluid. It was 
economical, easily prepared and did not obscure vision. If ingress into the cir¬ 
culation occurred it was a constituent of normal blood. He stated that a l.S 
per cent solution was isomotic, and also isotonic with ph.ysiologic saline. In 
the November 1949 Journal of Urology he again reported on urea and its suc¬ 
cessful use in 295 successive transurethral resections. In 5 cases of periprostatic 
extrar’asations with urea solution recoveiy occiu’red in each instance. It wa.'; 
his opinion that the presence of urea in the irrigating solution contributed a 
large part to the recovery of these patients. In 3 other patients subjected to 
prolonged fulguration with open venous sinuses he noted senim hemoglobin 
ler'els as high as GOO mg. e\’en though urea solutions were used. Ebert further 
stated at that time that a 0,9 per cent urea solution was preferable to his origi¬ 
nal 1.8 per cent solution. He had found the latter was more nearly isotonic 
although only one-half isomotic. With this 0.9 per cent urea solution he had 
observed no hemotysis. 

As a result of Ebert’s articles we abandoned the use of distilled water and 
adopted a 0.9 per cent urea solution with a considerable sense of security. The 
following case in which 0.9 per cent urea solution was used soon convinced us 
that urea offered no protection and was in reality just as hemolytic as distilled 
water. 

J. N. B., Univ. of I'a. Hosp. No. 2S93S2, a 74 year old man, was admitted 
in acute retention with adenocarcinoma of the prostate. During the course of a 
subsequent transui'ethral resection it was realized that a large venous sinus in 
the capsule had been entered. The operation was jmrsued some 10 minutes 
longer to its completion during which time the blood pressui'e gradually rose to 
a systolic of 220 mg. of Hg. This was followed by a chill which so characteristic- 
all}' follows the release of free hemoglobin nithin the blood stream from what¬ 
ever cause. At the end of the operative procedure freshly drawn blood revcale< 
free hemoglobin to be gross!}' present in the serum. On chemical deterrnination 
this was found to be 780 mg. per cent (serum). The patient was given 
nous procaine and observed very carefully as to any tendency to shock. A .1 
cc blood transfusion was administered and no evidence of vascular collapic 
developed. In spite of this large amount of hcmoglobinemia there was not t le 
slightest indication of renal damage in the convalescent period. The blood iirc.'i 
remained normal and the first day after operation the patient e.xcictcd _I00 c( 
of urine with a restricted 1400 cc intake. In the ensuing day-s noimnl amouni 
of ui’inc were excreted. The patient made air entirely uneventful ic(o\cr}j ^ 

One ml. of hemol}'zed blood results in a seinm level of approxinrately •> mp 
per cent. According to calculation our patient had hcmolyzed lob cc of v lo^ 
blood. Other obserr-ci-s have found similarly high level.- without 
renal damage and convei-sciy low levels of hcmoglobinemia have been a.'-.'OiM >'* 
with fatal anuria. 
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We continued to use urea in approximately 20 additional patients follondng 
the case just reported, and of these cases approximate^ one-half showed hemo- 
globinemia visible to the naked e 3 '’e, i.e. in excess of 30-40 mg. per cent. One 
patient in this group showed a seium value of 250 mg. per cent while the re¬ 
mainder were of a low order (less than 100 mg. per cent of free hemoglobin). 
Hemoglobinemia was occurring with the same frequencj^ as rve had found when 
we were using pure water several years premouslju Figure 1 is an example of 
the findings in a case of intravascular hemolysis follo'wing transurethral resection 
in which distilled 'U'ater was used as an irrigating fluid. In this case lai'ge venous 
sinuses were encountered in the prostatic capsule. Immediatelj" following opera¬ 
tion the serum 'U'as grossly colored and the hemoglobin was 268 mg. per cent. 
It can he seen from this figure that the hemoglobin excretion rate is expressed as 
an e.xponential curve. 



p I III - HOURS 

intrav , clearance of free hemoglobin following transurethral resection with 

inijne<I*t 1 V'f ^ result of using distilled water as irrigating fluid. Blood drawn 
of free* n ^ 1 kW*”® completion of operation showed serum to contain 268 mg. pet cent 
teine el serum examined at hourly intervals showed free hemoglobin 

ol rate. It can be noted that rate of disappearance forms an exponen¬ 


tial 


6 experience in the reported case stimulated us to reappraise the use of 
btea as an irrigative fluid. Normal blood was tested in ■vitro in combination -with 
of*] as depicted in figure 2. In tube No. 1 is a 10 cc solution 

wh 1 recommended Ebert to which was added 1 cc of fresh 

oe blood. It is obvious that complete hemotysis occurred. In tube No. 2 
an^*^ fh ^ 1 t;c blood again showing hemotysis. These 

^ 0 er concentrations of urea solution were tested for hemotysis many times, 
the similar to that of blood plus distilled ■water as shown in 

hiol ^ followed. In test tubes No. 4, 5 and 6 there is no he- 

tion 0^4"'^ ihtact red cells are at the bottom. Tube No. 4 contains a solu- 
'v'is h ^ sodirun chloride and 0.9 per cent urea. The absence of hemo- 

the sof r is not hemolytic and that it is the tonicity of 

and ! 1 prevents hemotysis. In tube No. 5 and 6 are solutions of 2.2 

per cent gamine respectively. Gtycine never produced hemoh’sis when 


ksted 


ip this manner. 
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It was of interest to speculate what would happen with fluids wJiicIi escaped 
into the genera] circulation. Figure 3 depicts the results of various solutions on 
whole blood. Each test tube contains 10 cc of fresh blood. In tube I\'o. 1 two cc 
of distilled uatei "uas added and gross hemolysis is e\udent. The supernatant 
serum in this tube contained 414 mg. per cent of free hemoglobin. In test tube 
No. 2 there was added 2 cc of 1.1 per cent gb-^cine with no visible erddence of 
hemotysis. Determination showed a trace of free hemoglobin which is within the 
accepted limits of laboratoiy error. In tube hlo. 3 containing whole blood U'c 
added 2 cc of 0.9 per cent urea solution and again we have fj-ank bemolysi.? will) 
the supernatant serum containing 420 mg. per cent, almost precisely the same 



Pig. 2 Fig. 3 


Pig. 2. Itlustrating e.-eperiments appraising action of urea on rod cell corjiusclct.. Tost 
tube 1 contains a solution of 1.8 per cent urea to which has heon added 1 cc fresh vvliole 
blood. It is apparent that complete hemolysis has occurred. Test tulie 2 contains 0.0 per 
Cent urea and I cc of blood resulting in complete hemolysis. Test tube .3 shows a similar 
complete degree of hemolysis when blood is added to distilled water. Test tube 4 contains, 
in addition to blood, 0.9 per cent urea and 0.45 per cent of sodium chloride. Red hlmal 
corpuscles have settled to bottom with complete absence of hemolysis, demonstrating Ihiil 
urea itself is not hemolytic, and that it is tonicity of solution which prevents lioinolysw. 
Test tubes 5 and 6 contain 2.2 and l.I per cent glycine respectively, demonstrating ah-scncc 
of hemolysis with the amino acid, glycine. ... ,1 

Fig. 3. Illustrating what happens when fluids escape into general circulation. Eai'ti 
tube contains 10 cc fresh blood. In lest tube I, 2 cc distilled water inoduced gro«s nemot.v 
sis and supernatant serum contained 414 mg. per cent of free hemoglobin. In lest t'y’e -, 
2 cc of 1.1 per cent glycine when added to whole blood jiroduccd no evidence of iieinoly.si''. 
In test tube 3, 0.9 per cent urea solution was added to whole blood and again gro«.s Uvmni} ■ 
sis occurred. Supernatant scrum contained 420 mg. per cent of free hemoglobin, 
experiments demonstrated that distilled water and urea solutions are companio/e lieiii >■ 
lytic agents while glycine is nonhemolytic. 

amount of free hemoglobin a-s the solution of distilled water as shown in te-d 
tube Xo. 1. 

It is evident from these and other tests that urea alone is not i.-'Otonic in an} 
concentration as regards tlie eiwtliroeyte. Tonicitj’ re.'^piire.s the pre.'erife of an 
impermeable membrane. It Is well known and dcmon.strated aliovt' tlmt the lej 
blood cell is freely permeable to urea so that no cffcelivc o'inotic foire ud ‘ 
regard to the red cell is c.xerted by urea in solution. The water of a uiea .‘■ointion 
entcr.s the erytliroeytc rapidly re.suUing in .swelling which strelche-' the inUt^ 
stice.s of the cell membrane and allows the c.scape of hemoglobin. 1 tea solution^ 
are therefore entirely ii.selc.s.s and otTer iio protection from hemoiy-i- to I i> 
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patient. Their widespread usage among operators for this reason should be de¬ 
cried. We lielieve that Ebert’s deductions concerning the protective effect of 
urea solutions in his series of 295 cases are not valid and that liis good results 
are more likely due to e.xcellent postoperative management of the patient. 

We then abandoned the use of urea solutions and substituted a 1.1 per cent 
glycine solution as an irrigating fluid. With the use of glycine we have seen no 
gross evidence of hemolysis following transurethral resection. Senim determina¬ 
tions of free hemoglobin showed small values in a few sera ranging from 10 to 
30 mg. per cent but this is of no significance and within the limit of error of 
collection and determination. 

At our clinic we routineh' attempt, except under mitigating circumstances, 
to remove all glandular tissue and e.xpose the capsule. "S'enous sinuses are fre¬ 
quently encountered in which there is a communication established with the 
vascular system. l\Tien a hemolyzing irrigating solution such as water was used 
an occasional patient with such a communication had a chill accompanied by a 
nse in sj-stolic blood pressure with or without pain in the lower abdomen and 
followed by the appearance of free hemoglobin in the blood semm. Tliis occurred 
uith hemolyzing solutions even though we used the least amount of hv'drostatic 
pressure in the irrigating sj'stem necessaiy to conduct the operation and achieve 
rision. 

Since 1940, at this clinic, in patients undergoing transuretlmal resections, we 
have routinely administered 1500 cc (or recently 1000 cc) of 5 per cent glucose 
during the operation. Our reasoning at the establishment of this procedure was 
at the production of an active water diuresis during this t 3 ’pe of operation was 
ghlj desirable as a protective measure for kidnev's subjected to phj’siologic 
stresses incident to an operative procedure of this magnitude. We have careful^’’ 
analjzed the 25 deaths that occurred during our last 1500-odd transuretlmal 
resectioiis. During this series we have had but one fatalitj^ as a result of acute 
ana injurj- from intravascular hemoh'sis. It is significant that for some unex- 
ea reason this patient escaped receirdng the routine intravenous glucose 
(lunng operation. 

H. S., Univ. of ^ a. Hosp. No, 237046, a 73 j'ear old man, was admitted 
m excellent phj-sical condition and with good renal function. A transurethral 
lare^ can-red out without diSicultj’ except that the operator noted a 

th^^ ^ sinus near the end of the procedure. Bleeding was troublesome and 
prematurelj’ terminated. Immediateh' afterwards the patient 
lirinut™^^*^ ^ table and the blood pressure gradualh' rose in a few 

260/200. Neither sulfa drug nor whole blood was administered at 
irreni'™! patient developed anuria within the next 12 hours and died in 
Pad 1 with a blood urea of 190 and CO 2 combining power of 34.8. 

thr> section (fig. 4 ) from the kidnex' revealed spottj- degeneration of 

^'e ha '"^^‘wus levels in the nephron, 
die om ^ f*^^'’*buted the absence of other fatal renal reactions in our series to 
'intil la^t^-'^ active diuresis during the operative procedure even though 
jear we continued to use hemoh-tic distilled water as an irrigating 
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solution. From examinations of the blood sera postoperativelj in 1947 we found 
the presence of free hemoglobin in a high percentage of sera postoperatii-ely. 
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Fig 4 . Histologic sections of a kidney obtained at autopsy from a patient hIio dici 
foIIoi\ing intravascular homolji'sis due to use of dislilied water as a transurethral irrijia uip 
solution Sections from both renal cortex and medulla arc shown Chanpes are •’ 

so called lower tubular necrosis Many cortical tubules are necrotic and iniin\ “ 
an aII)uminous precipitate Section of medulla sliows more casts than corte\, nut j 
eral casts present in this case were encountered less freriuently than in ca‘'e rep* 
b^' Crec^'A' 

lYe now realize that one had best not depend solely upon active diuresis. It i‘! 
also highly desirable to use isotonic solutions as the irrigating fluid during rc.'CC 
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tions in order not to burden the nephrons with the excretion of large amounts 
of hemoglobin. 

The lesion that occurs following hemoglobinemia during transurethral resec¬ 
tions has become well known and has been described as “lower nephron neplu’o- 
sis.” The introduction of this terni has been most unfortimate and is now con¬ 
sidered to be a dissemice to renal pathologj'. The lesion usuall}' is a necrosis 
and dissimilar to that found in nephroses. More important, such renal lesions 
accompanied by anuria or oliguria are not limited to the “lower nephron,” but 
involve also the pro.ximal tubules. A more logical term, “acute tubular necrosis,” 
is suggested. The tj-pe of renal insufficiency could be referred to as “acute tubular 
failure.” Indeed, the glomemlus is even involved on occasion, in which the appro¬ 
priate teiminolog}’ would be “total nephron necrosis.” Acute tubular necrosis 
accompanied by varjing degi'ees of renal insufficiency is caused by a wide variety 
of inciting conditions all producing similar renal lesions and clinical svmdrome. 
The condition may occur in the so-called pigmented states after hemolj'sis such 
as that following transurethral resection, mismatched transfusion, burns, man 5 ' 
hemolytic to-xins, and severe malaria. Among the common conditions resulting 
m a similar renal injury but not associated with hemolysis are sulfa poisoning, 

“orgical shock, hepato-renal sjmdrome, various specific poisonings, yellow fever, 
etc. 


It is not within the scope of this communication to fulh' discuss the patho¬ 
genesis of renal injuiy following hemoglobinemia from intravascular hemolysis 
or other causes, as a number of extensive re\iews are available on this subject. 

few generalizations, however would be in order. The part played bj' free hemo- 
g ohin and its excretion by the kidnej' in the production of such lesions is stiU 
0 scure but the problem has evoked great interest and stimulated a large num- 
er of well designed, e.xperimental undertakings. First, there is little emdence 
ki^ amounts of free hemoglobin or its oxj^ fomis are toxic to the 

tio injected into man or various animals under experimental condi- 

^ 10 ^. The uninjured and functioning animal and human kidne}' can filter, re- 
mas'^^ lorge amounts of injected hemoglobin without damage. If the 
blo^d^ i® extremely large, however, and suddenly appears in the 

order lohowing a mismatched transfusion, damage occum in a liigh 

This one m-efutable fact confirms the participation of he- 
of h ° ^liologj' of this specific renal injurj^ on occasion. Small amounts 

injm-ious to the kidneys which are anoxic. It has been shown 
the e^t°^ oiioxia may be produced as a result of reduced renal blood flow to 
is kidnej' or a reduced regional flow as described bj’ Trueta. Vasospasm 

cause of decreased renal blood flow and ultimatelj' anoxia to the 
ci etioi*^ renal tubule. The vasospasm can result from a number 

voluin° the most important are shock, reduced blood 

toxins t hemo concentration, hemorrhage, antiphvlaxis and nephro- 

Sto””" ^’^“ber of varied sources. 

bin exc'ret°^^'^L anoxia may contribute to the injury. If during hemoglo- 
lon there is a reduction in glomerular filtration and urine flow down 
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the tubule, a mass of relative!}’- stagnant hemoglobin within the renal tiiljules 
ma}^ be acted upon b}' either acid or alkaline filtrates. The result of such reac¬ 
tions is the formation of knomi ferrihemates which are cytotoxic on contact and 
lesult in diiect injuij’- to the cells of the renal tubules. In addition, varying 
numbers of nephrons may be obstructed by pigmented precipitates or casts. 

Tubular injuries associated with hcmoglobinemia in man or animals rarely 
occur unles a significant amount of hemoglobin appears in the serum or glo¬ 
merular filtrate. However, Fo}’^ and others have pointed out the renal reaction 
ma}'- also occur under certain conditions witli the intrarascular hemolysis of 
small amounts of blood. If the other mitigating cr complicating factors (anoxia, 
oliguria, aciduria, hemoeoncentration, neplu'oto.xins, etc.) necessary to produce 
tubular damage are present to a marked extent then under such circumstances 
a small amount of free hemoglobin xvill produce a lesion. On the other hand, if 
these accessory injurious factors resulting in perturbed tubules or jjerturbed 
renal function are absent, then large amounts of hemoglobin are tolerated with¬ 
out injuiy. In summary the factors involved in producing acute tubular necro¬ 
sis in hemolj’tic conditions are anoxia from a reduction of blood flow through 
areas of the kidney, excessive extremes of pH of urine, a reduced urine flow and 
the mass of hemoglobin pigment presented to the renal tubules for excretion at 
the precise and crucial time the other factors are in operation. It is evident that 
the ultimate outcome in anj^ given instance may depend upon a fine balance 
between the degree of injuiy to the renal tubules and the amount of hemo¬ 
globin that is necessary for the kidney to excrete. AVlien these two factors arc 
operating together there is evidently a critical sum total wliich must Ijc pi'cscnt 
in order for damage to occur. Diuresis or an increased rate of urinar}' excretion 
may protect the kidne}’- by lowering the concentration of licmoglohin in the 


kidnej’. 

From the standpoint of the clinician it is obvious that to avoid tliis sjiccific 
renal injuiy in patients undergoing surgery the conditions or factors which arc 
im'olved in the pathogenesis must be avoided or rei-crscd. The first and primary 
denominator is to avoid situations which are likely to produce renal i-'-ciieniia. 
IMaintenance of blood pressure and blood x'olume and ax'oidancc of jirolongw 
surgeiy and undue trauma are of primary importance. Tlie second fnctoi w 
complete avoidance of hemoij'sis in either the bladder or blood stream am it 
is to this that this presentation lias been cspeciall}’ directed, llie third is to 
promote active diuresis during any exact period of time in wliich hemohsis or 
renal ischemia might occur. Diure.sis increases the efficiency of the kidne\ to 
clear the mass of free hemoglobin and toxic substances at a greater rate of s]kC( , 
resulting in less ultimate demand on the cells or tubules .riioukl tlicn othciui c 
be laboring under toxic influences. A dccrea.scci concentration of licniog o an 
within the tubules lessens the chance of injuiy from thi.s caii.re. 

Corcoran, Olsen, Lausen, Solkurt, Bywater-^^, Harrison, Mahif and olheis laic 
shown that active diuresis tends to protect the renal tubule.^. 1 he jio'-i ’ ^ 
tective value of diuresis was finst recognized during the last war in the ’.'"'j 
of London in a patient wlio was imprisoned under debris and siilTorei inv n 
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injuries of the extremities. Tlris released large amounts of beme-globin pigment 
into the blood stream and during its excretion fatal injiuy to the kidney with 
tipical tuliular necrosis and failure, oliguria and death were to be expected. Tliis 
patient, who was imprisoned for a number of hours, was provided by helpful 
friends with an almost continuous supply of beer and thereby a very active 
diuresis was produced. The cnishing injuiy to the extremities was of such an 
e.xtent that a fatal acute tubular necrosis nrith anuria was considered ineiritable. 
It did not occiu' and it was assumed that the diuresis was the factor in prevent¬ 
ing the e.xpected fatal renal lesion in tliis case. 

H ater diuresis is the best known and most physiologic way to increase urine 
flow. This is easily obtained by 5 per cent intravenous glucose which we have 
stressed during operation on patients who are somewhat dehydrated as a part 
of noinial preoperative preparation. Lastly, electroljTe balance must be noinial 
and imdisturbed as experimental evidence has indicated that neither significant 
shifts in pH towards acidosis or alkalosis are desirable. If an acute tubular injuiy 
is once established in spite of all precautions treatment is entireh' another 
problem not within the scope of tliis communication but to be sound it must be 
based upon known pathological physiologj'. 


CONCLUSIONS 


Solutions of urea for irrigating purposes during transuretlunl resection offer 
no protection against hemolysis, hemoglobinemia and hemoglobinuria and may 
remit in possible severe or fatal renal reactions. Urea enters the red cell freely 
and produces no osmotic pressure relative to the red cell so that water of a urea 
solution also entem the red cell, resulting in a release of hemoglobin. It should 
he recognized that urea solutions act precisely as hemohdic distilled water and 
the} should not be used with a false sense of secmitx*. 

Intravascular hemolysis should be avoided whenever possible under all cir¬ 
cumstances. Xonelectrohdic amino acids and sugare wliich are nontoxic and 
can be made into isotonic solutions are more logical and nonhemolyzing. Gly¬ 
cine ( 1.1 per solution) as suggested by Xesbit has been a very satisfactory 
-n stance in our hands and we believe that it deseiwes to supplant luea. It is 
economical, easily prepared and one of the building blocks of normal metabohsm. 
‘ige quantities of this nonhemohdic solution enter the vascular system this 
ammo acid will be metabolized into usable energ}* accompanied by an 

ncrea.sed I olume mine flow which in such case is essentiallv a phvsiologic "water 
ctmresis.” . i - e 


Til 

le renal injun- in hemoglobinemias is not always proportionate to the 
It ^^™°S^C)bin released following resection or mismatched transfusion. 

"hidV^^l governed more by the extent and degree of complicating factors 
c 1 end to disturb renal function and i-educe urine flow. 
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Since the original observations of Wardill,* Cree\'j' and Webb,- and IMcLaughlin 
et al.,’ there has been a rapidly gi'owing literature concerning the oliguria S 3 'n- 
clrome caused bj- renal damage follomng some cases of transurethral prostatic 
surgerr-.’^-^ 


Read at annual meeting, Mid-Atlantic Section. American Urological Association, Hot 
W., March 25,1950. 

1ms work was supported in part by a grant from the Xational Brewing Co. 

-lost of the laboratoiy investigation described was done during 1947—4S when Dr. Good- 
® National Research Council Fellow in the Medical Sciences, 
f ’®“°rator\- portion of the investigation was supported in part bv a research grant 
Rational Institute of Health. Public Health Service. 
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'l>=c^s.on). Brit. J. Urol.. 18: 72, 1946. 
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prostate gland; A discussion of its prevention and treatment. Surgerj', 21: 56-66 
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and Greene, L. F.: Hemolvsis during transurethral prostatic resection, 
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The importance of hemolvsis during transurethral prostatic resection: 
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The kidneys of reported cases have uniformly shown hemoglobiniiric^ or “lower 
nephron”® nephrosis, (fig. 1). This renal lesion follows destruction of blood or 
tissue in a variety of conditions.®'®-" In nearly all cases in the urologic litoraliirc 
(excepting the first case reported bj’’ Creepy) shock, transfusion reaction, or 
sulfonamide intoxication may have contributed to the development of tlic 
s 3 'ndiome in addition to postresection hemoglobineniia. Rich reviewed some 
deaths following transurethral resection and the oliguria sjmdronie in The .Johns 
Hopkins Hospital and concluded that shock, ti-ansfusion i-eaction, or sulfonamide 
poisoning was the cause of the renal lesion in each case and doubted the im])or- 
tance or even the existence of hemoglobineniia caused by the resection.'^ 

It has however been observed that hemoglobineniia occurs in .3.5 to 70 jk'i- 
cent of patients following prostatic resection when water is used as an irrigating 
solution.^*’It has been demonstrated that irrigating fluid niaj' enter the i)looiI 
stream in amounts as great as 1000 cc,'*'^ presumably' b,v waj' of veins of the i)ro'''- 
tate and periprostatic plexuses. Hemoglobineniia is thought to rcsidt from intia- 
vascular hemolysis due to water or fi-om escape of already' hemolyzecl blood from 
the operative field into the circulation.- No correlation has been obsen'cd betn'ecn 
plasma hemoglobin lei’^els and development of the oliguria symdronie following 
transurethral sur’gery'. No cases have been i-epor-ted wher'e hemoglobin could 
7io( be demonstrated. In sjiite of many other possible contributory factors, the 
occurrence of free plasma hemoglobin directly' attributable to trarrsrrrcthral 
resection has been held a suspect link in the chain of events leading to oliguria, 
uremia, and death following endoscopic sur-gery'. It has been eliminated success¬ 
fully by' use of nonhemoly'tic irrigating solutions.'*"'^-" 


CASE REPORTS 


Tw'o cases were selected from a review of several with like pathological findings 
because it seemed desirable in view of Rich’s opinions and observations of others 
to rule out transfusions and sulfonamides as contributing factors. 

Case 1. P. K. S. (J.H.H. U-Go532), a 60 year old white man was hospitalized 
from October 17 to 19, and again from December 2 to 9, 1935, wiicn he died in 
uremia 5 day’s after transurethral r-esectron. The history' was one of chronic, 
increasing pi'ostatic obstruction. E.xaraination r-c\’ealod an otherwi.-^c heal^y 


-1 Robbins, M. A., Olson. W. II. .hkI Rolnick, II. C.; Clinirnl olisorvatioi.-- on 
hemolytic and nonhemolytic irrigating medium for transuretliral iirosl.-itir rf.- 

Surgery, 27:254-259, 1950. , . ..ffion. .1. 

' Wear, J. B.: Some observations on technique of traiisurerliral prostatK ri - 
Urol., 62: 470-473, 1949. . . , , ... 

» Woodruff, L. yi. and Uirmingcr, II. I.: Ilcmoglol)mpima and heimiglobmun 
complicating transurethral resection of prostate. .1. I'rol., 62: lGS-[(/, ,, ,, 17 ; 

* Mallory, T. B.; Hemoglobinuric nephrosis in traumatic .sliock. .\ni- i ■ 

Lucke, B.: Lower nepiiron nephrosis (the renal lesion.-: of the crush f-' 
transfusions, and otlier conditions affecting lower segments of neplirone;. . • . 

99 : 371-396,1946. , i v,.» Lta:. .L 

' Strauss, M. B.: .Acute renal insiiirtcicncy due to lower nephron ne)iliro'i.. . 
yied., 239: 693-700. 761, 194S. ' . it,, ml■■) ‘•Henn.lv-i.: 

s Rich, A. R.: Clinical pathological conference, the .lohn.s fB’Pgj"- 3. I'-'C'. 

from IVater Irrigation during Rrostatectomy as Cau.-^e of Renal . !iut-l.i() . 
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man with eailj* prostatic li 3 TDertioph 3 ’- Laboiatoiy studies weie nomial: blood 
hemoglobin, 14 5 gm pei cent, blood uiea nitiogen, 24 mg percent, plienol- 
sulfonphthalem evcietion, 78 pei cent in 2 bouis On Decembei 4, 1935, gm. 



aepliron nephrosis (From Luc ke Militarj Surgeon \o\ember 194G ) 

P'amPd'or tiansuiethially in U houu, The patient com- 

bcmo-tatie f ^ chscomfoit duiing the la'it pait of the opeiation A 

diotk it”" '^''‘thetei was used at the end of the piocediiie He wasneier 
e ne\ei lecened a tiansfusion oi sulfonamides Progress notes 
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described a sick patient ^^-ith bloodj^ catheter drainage and a painful abdomen. 
Extravasation was suspected. Postoperative oliguida and rise in blood urea 
nitrogen are shown in a graph (fig. 2). No jaundice was noted. A blood culture 
was sterile. On the fifth postoperative day left nephrostomy was done. The 
patient never responded and died shortly afterward. 

Autopsy (Ao.. 14349) was done the same da}^. The anatomical diagnosis was 
in part as follows: “Gangrene and infection of left anterior bladder wall. Extra¬ 
vasation of bloodj^ urine about bladder e.\'traperitoneall 3 ^ Urethritis; cy.s(itis; 
P 3 '^e]itis and pj'^elonephritis. Blood pigment in renal tubules and renal epithelium. 
H 3 ’'aliuization of rectus abdominis. Acute splenic tumor. Fat in liver. Hydro- 
thorax, bilateral. Ascites. H 3 ''droceIe, bilateral. Oedema of testis. Ulcerative 
oesophagitis. Nephrostomy wound, lower pole of left b'dney.” 

Oct^e*- 

3 

Etood Vlrca. 



Fig. 2. Case 1. Clinical course showing rising blood urea nitrogen and oliguria. 


Microscopic note about the kidne 3 -s (fig. 3) was as follows: “Glomeiuli iippcnr 
relative^ normal save for an occasional fibrosed one. The lumen of most of the 
tubules is filled with a granular pink-staining coagulated fluid. Iho mo=t con¬ 
spicuous finding however, is the presence of coarse brown granular material in 
loops of Henle and distal convoluted and collecting tubules. Similar pigment b 
seen within the epithelial cells. T/iis pigment resembles that of transfusion reaction 
from mismatched blood, though there is no historg of transfusion in this case. 

Comment: Shock, transfusion reaction, and sulfonamide intoxication .ire 
ruled out bx’ the histoiy in this case. Undoubtedh' perforation and cxtrapcritoia.i 
extravasation contributed to death. It is difficult to c.xplain the renal Ic.dniv on 
this basis alone. lie probabh’ had post-resection hcmoglobinemia and t le o i 
guria svndrome,” which were unrecognized in tho-c carh' days of ic.-ettion. 

CascA E. 0. (.I.II.H. No. 443,782) a 73 year old Negro, wa« admit tori from 
November 2.5 to December 23, 1947. The .sx-mptonrs xvere tlio-c of inereaMm: 


+ ^ t T « 1 

P.S. XRH.* U 15X31 
VU ^ to 


TRANSURETHRAL PROSTATIC SURGERY 


iu/y 


prostatism. Examination revealed an othemdse healthy old man in acute urinary 
retention. He vas catheterized and relieved suddenl 5 '’ of 750 cc of urine without 
obHous complication. Laboratory studies showed: blood hemoglobin 14.5 gm. 
per cent; blood nonprotein nitrogen, 40 mg. per cent. iSlo phenolsulfonphthalein 
test was done. Urine specific gravitA"^ was 1.020. There was “2+” albuminuria. 
On November 27, an assistant resident peidonned transurethral resection of 
20 gm. of prostatic adenoma in 1^ hours. Anesthesia was spinal pontocaine. 
The operative note is interesting: “The patient did well up to this point. [The 
last 30 minute period.] The operator suddenly noticed a great amount of bleeding, 
uhicli was impossible to control. It had been di^-^ previouslj^ but was now oozing 
from all parts of the prostatic fossa. There appeared to be hemoglobinuria from 



Fig. 3. Case 1. Kidney showing heme casts. X 25 


totli ureteral orifices. Blood pressure was reported b 3 ’^ the anesthetist as 290/160 
of mercurjx” The patient’s blood plasma at this time was found to contain 
>0 mg. per cent free hemoglobin (fig. 4). He never showed signs of shock and 
ne\ er received a blood transfusion or sulfonamides, but he was extremelj’’ restless 
and urrcooperative. He developed anemia, oliguria and progressive uremia post- 
operatively (fig. . 5 ). He nearlj- died but slowU recovered and was discharged 

on the twenty-sixth postoperative day with still elevated blood nonnrotein 
oitrogen. 


omment: The patient had clinical lower nephron nephrosis which was not 
^a al. He never sirfiiered shock, and he was never given srrlfonamides or transfu- 
sions. He had a high plasma hemoglobin level (the highest we have measured 
tno.se cases) after tran.surethral prostatic resection. Water was the irrigating 
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fluid. The cause of the severe liypertensiA^e epi.sode during re.scc(ion i.s no( clear. 
UinGis iicivG cornrncntGd on like cpisoclGs.'^'*^"'’ 

PIlStTva Herncqlotii'n Followmij TrAn^urethral 

Rcs€ctior> (or Berxiqo HijpertropKtj 

E.O. JHH *AAM(,X 
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Fic. 5 . Case 2 . Clinical course sljouiufc olijjuria, fi\cfl sjK'cific j;ravily, aacinia an* n ' 
ill blood noniiroloin iiilroKCii. 


LADOHATOKV E.VPEKI.ArC.Vr.s 


I. Increased red blood cell frar/iUbj after prolom/rd fidf/itralion and e.rcrssir< Inob 
as a possible source of hemoghbincmia Slien arui Ham ftaind liemoglobiiK nii.i 
and liemogloijinuria before death from severe burn.s- ami uremia in victim' o 
the Cocoanut GroA'e disa.sfcr.’ They le.sled osmotic fragility of red blood ic)'m 


* Dr. It.Tljih L.aiidc.s Jia.s .suf;ac“tcd tliril Dii.s may he iliic to the .Kiidilrii laru' ii" a •' 
blood volume cail.sed by entrance of irrigation fluid into the eiirulation. , 

» Shen, S. C., Ham, T. II. and rieininn, K. .M. • Stmlie.-^ in destruction of n a mo 
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these patients and found it was increased. This was equated with e.xposure to 
ertieme heat which had been shomi experimentally to produce hemolysis. The 
hemoglobinuric renal lesion was found in these cases and has since been de- 
scribed by others.^"'” 

The possibility that local burning during resection might produce hemotysis 
rras considered as a possible source of hemoglobinemia foliouring transurethral 
sirgery. Tlus was tested in 24 patients. Blood was’drawn before and after resec¬ 
tion and studied for osmotic fragihty of red blood cells using the method of Shen 
and Ham.® 



TONICITY EXPBESStO AS HACL CUTi 

curves. (After Shen and Ham, Xew Eng. J. Med., Nov 
fion.) ^ studied in this senes never fell outside these curves even after resec- 

showed hemolysis in some degree postoperatively. 
blood s 1 ^ detectable shifts toward increased fragility in postoperative 
compared to preoperative ones, none showed increased fra^ty 
occurred ^ normal (fig. 6). It was concluded that hemotysis, when it 

2 not related to increased fragility of red blood cells in these cases. 

moi^lnU- producfion during iransureihral resection. Theoretically, he- 

fo mS red blood cells within the bladder could be converted 

in dojY^ t. resection. Experiments with heme pigments 

Pi'TnenfQiiTu.-^P^^^ methemoglobin is more nephrotoxic than other 
damaee ^ challenged,but the problem exists whenever renal 

as..ociated with hemoglobme mia is conridered. 

complications of hemoglobinuria in patients frith thermal bums- 
'01-713, ms increased osmotic fragility of ted blood cells. Ne -^ Dums. 


I increased osmotic fragility of red blood hells. New Eng.T.'Sf^dT,'^’: 

^®hS“^^ol^i^-->^«'^^nson,S.M.Tagnon,H.L.,Lund,C.C and Tavlor V TT t 
* Ob^., 652,*l^f Patients frith thermal bums.Surg.f C^mec.' 

= renal lesions in extensive cutaneous bums. 
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The plasma of two patients having post resection lei^els of 150 mg. per cent 
was tested for methemoglobin. In two other experiments, bloody irrigating fluid 
was tested for methemoglobin after prolonged fulguration. 

The Beckman spectrophotometer was used. Results were compared i\dth 
standard curves for oxyhemoglobin and methemoglobin.*^“'*>’' 

In each case curves were almost identical with the standard for pure hemo¬ 
globin (fig. 7). Patients on whom these studies were made did not develop signs 
of renal insufficiencj'’. It can be concluded from this evidence, only that mefc- 
hemoglobin was not present under these conditions. It would be important fur¬ 
ther to study the problem and to determine the nature of the plasma pigment 



A ia Tn^t 

Fig. 7. Spectrophotometer curves: Oxyhemoglobin, methemoglobin, and plasma hemo¬ 
globin = dotted line (from patient with hemoglobinemia following transurethral resection). 


in a case that subsequently did develop the oliguria syndrome after transureth¬ 
ral resection. 

5 . Bacteremia caused by the reseetion. Since in some cases the irrigating fluid 
enters the blood stream, it may cari^’’ bacteria or other to.xic products along with 
it.^’® In 6 cases blood cultures were made immediately after transurethral surgery. 
All were sterile. We recall other cases where shaking chills were noted post- 
operatively. Since then a thorough study of this problem has been made b}'' 
Biom et ak^® They found that 12.2 per cent of 106 cases developed transient 
bacteremia after resection at the Mayo Clinic. None developed septicemia. The 
clinical significance, if any, was not conclusive. None of their patients and none 
of the 6 cases in our series developed renal insufficiencj'. It would be importan 
to have blood culture studies on a group of patients who did develop the on 
guria syndrome. 


Austin, J. H. and Drabkin, D. L. Spectrophotometric studies: ''.Methemoglobin." 

J. Biol. Chem., 112: 67, 1935. , j nitrie oxide 

Austin, J. H. and Drabkin, D. L.: Preparations from washed blood cells, nil 

hemoglobin and sulfhemoglobin. Ibich p. 61. , . fprhniaue fo: 

'Drabkin, D. L. and Austin, J. H.: Spoctrophotometnc studies \ .At nniq 
analysis of undiluted blood and concentrated hemoglobin solutions. J. Dioi. 

Bfora,^C. L., Browning, W. H. and Thompson, L.: Transient bacteremia immediatcl> 
following transurethral prostatic resection. J. Drol., 63: loo-lCl, iJou. 
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INCIDENCE AND EXTENT OP HEMOGLOBINEMIA FOLLOWING TRANSURETHRAL 
PROSTATIC RESECTION IVITH WATER AS AN IRRIGATING MEDIUM 

The frequency of post-resection hemoglobinemia is estimated at 35 to 70 per 
cent depending on the criteria/’’ ■’ ■“ The most complete study is by Bunge and 
Barer. Our results are compared with theirs in table 1. 


Table 1. Incidence of hemolysis in transurethral resection with water as the irrigating 

fluid 


PLASHA HGB IIG. % 

THIS STODV 69 CASES 

j BUNGE AND BAEEE 100 CASES 

Group I 

less than 50 mg.% 

“no visible hemolysis’’ 

45 cases 65% 

[ 64 cases (64%) 

Group II 
ol to 100 ing.% 

total—7 cases (10%) 

5 cases, “l-h” hemolysis 

1 case, 75 mg.% 

1 case, 100 mg.% 

1 

19 cases (19%) 

Group III 

101 nig.% and above 

i 

1 

1 

total—17 cases (25%) 

118 mg.% 

135 

150 (Clinical L.N.N.,Death) 
16G 

187 

195 

226 

238 

264 

300(ClinicaI L.X.N., Death) 
310 

376 (Clinical L.N.N., Sur¬ 
vival) 

400 (Clinical L.N.N., Sur¬ 
vival) 

400 

660 

660 1 
875 (Clinical L.N.N., Sur¬ 
vival) (E.O.) 

17 cases (17%) 

—- Total Cases in Groups II and III 

-- 

24 cases (35%) 

36 cases (36%) 


^udied ■ December 1948, occm’rence of plasma hemoglobin was 

suTopn, ^ ’^’^®®lected cases (about | of all resections) after transurethral 
was the irrigating medium. 

^ syrinse* blood was draivn after resection through a No. 18 needle into 

S’^duated^^^ normal saline. Four cc of blood were gently expressed into a 

':entiifuce/f° tube containing 1 cc of anticoagulant citrate solution and 
or 0 minutes. The supernatant mixture of plasma and citrate was 
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examined for hemoglobin by the photoelectric method of Evel)m and Maiioy.’f 
Controls never gave false positive evidence of ]iemol}''sis. 

Results. The results are shown in table 1. Plasma hemoglobin levels below 50 
mg. per cent were not considered significant. If this same dividing line is used 
in the cases reported by Bunge and Barer, a close correlation in results between 
their series and ours is seen. 


INCIDENCE OF THE OLIGURIA SYNDROME 

The oliguria syndrome developed 5 times in 24 cases showing hemolysis. It 
was recogmzed cUmcally by azotemia, oliguria, and fixed specific gravity of 
urine. Two of five patients in whom it developed, died; in each case autopsy 
showed that the kidneys contained lesions of lower nephron nephrosis. These 
cases are not reported in detail because they had transfusions which may have 
been a factor, but no transfusion reactions were noted. The two patients who 
died had plasma hemoglobin levels of 300 and 150 mg. per cent, respectively. 
The 3 who survived after developing the s 3 mdrome clinically had levels of 875 
mg. per cent (case No. 2, above) 400 mg. per cent and 376 mg. per cent after 
resection. 

Other patients with high plasma hemoglobin levels never developed evidence 
of renal insufficiency. There was no apparent correlation between the amount 
of hemolysis and the degree of subsequent renal insufficiency, except that in all 
cases in which the oliguria sjmdrome developed, the patients e.vhibited hemo- 
globinemia and were in group 3 (i.e., plasma hemoglobin levels over 100 mg. per 
cent. In Bunge’s series of 100 cases, 3 developed signs of renal insufficiency, and 
1 died. 

Some degree of hemoglobinemia follows transurethral resection when water 
is used as the irrigating medium, in about one out of every three cases. Of cases 
showing hemoglobinemia, between 10 and 20 per cent develop the oliguria sjm- 
drorae. Seriousness of the reaction and ultimate outcome may depend more on 
other factors than on the amount of hemoglobin, although hemoglobinemia has 
been incriminated as a contributory factor in each case. 


THE PREVENTION OF HEMOGLOBINEJUA AFTER RESECTION 


Although many other factors than hemoglobinemia are known to exist, sev¬ 
eral workers have focused attention on use of nonhemolytic irrigating solutions 
in an attempt to prevent the post-resection oliguria s 3 ’ndrome and to 
dangers of e.xtravasation. The use of glucose as an irrigating medium was ire 
suggested by Ebert. Cree\y and others have wTitten of their experiences i 
this and agreed that search for an even better solution is in order, Ncsbit an 
Glickman have used gljmine. Ebert and Bavetta have described the use o urc.! 
to minimize dangers of e.xtravasation. . 

An “ideal” irrigating solution should be a nonelectrol>dc and noniemoj i 
It should be nonmetabolized and j'ct nontoxic. It would preferably bo a lurc ic 


>^Eveh-n, K. A. and .Malloy, H. T.:-^I^crodctc^min.;ltion of 
obin, and sulfhemoglobin in a single sample of blood. J. Biol. Cticm., Uj- 
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It should be pliysicaU 3 ' almost identical ■with ■water as concerns touch, appear¬ 
ance, clearness, and refractive index. It should be readilj' available and inexpen¬ 
sive. It should be subject to easj’’ sterilization and storage. It should give clear 
■visibility at aU times during resection. Dr. Eliot Ne^wman of the Department of 
Medicine suggested mannitol as the substance most likelj'' to fulfill those criteria. 


mannitol 

hlannitol’® (fig. 8), CeHuOe, a crystalline powder, is a hexahydric sugar alco¬ 
hol naturally occurring in the manna ash. It is the main ingredient of commer¬ 
cial m a n na which is kno^wn for its sweetness and mild laxative action. Together 
■srith its isomer, sorbitol, it has been used as a substitute for sugar in diabetic 
diets for more than a decade. It is readily soluble in hot water and forms a neu¬ 
tral solution. It is heat stable and chemically stable in its dry powder or sterile 


( Refractive InUcy* 
Kjp- l.SSaS 


Iftefractivc Itider- 

Mamvitot CstC) 
1.3382 


a5*C. 


OH 

HO — O -H 
HO-c-H 
H-C-OH 
H - C - OH 

CHj 

OH 


phnsicallij— 
ct^stalliae 
powder-C^H h Ok 

cUemieallH- 

a. hexaHtjdric 
alcoKol 


d-MatVJM'tol 

Fig. 8. Formula and physical characteristics of Mannitol. 

aqueous solutions. In the body, 85 to 90 per cent of it is excreted unchanged 
la the urine in 10 hours. Its injectiou does not significantly effect blood glucose, 
and it is in the same clase as glucose or sucrose as regards toxicit}’.^®®-*’ It is ex¬ 
creted chiefly by the glomeruli and acts as an effective osmotic diuretic. (On occa¬ 
sion -we have used it or glucose intravenously in 12§ per cent solution to produce 
diuresis during ureteral catheterization.) It has been used in large doses intra¬ 
venously to determine renal function as its excretion is a good measure of glo¬ 
merular filtration rate.-“ It is a byproduct of gunpowder manufacture and is thus, 
m these days, plentiful. It is available in two grades, “reagent grade” in 50 
pound containers at 85 cents per pound, and a slightly less pure “commercial 
grade” in 150 poimd containers at 43 cents per poimd. 


EXPEEIENCES WiTH MANNITOL SOLUTIONS AS AN lEKIGATING MEDIUM 
IN TKANSUEETHBAL EESECTION 

IVe have used “reagent grade” mannitol, but difference in specifications of 
e two grades is so slight that there is probably no good reason why the less 

of Mr. N. P. Spang, .Atlas Powder Co., tVilmington, Del. 
tion. Powder Co., Wilmington 99, Del.: Brochure on mannitol; personal communica- 

with^ol’nTt J- C" Sugar alcohols XXII. Metabolism and to'vicitv studies 

•5 “5-'^ sorbitol in man and animals. J. Biol. Cbem., 141:147-154,1941 ' 

e.xcretion of heritols'(sorbitol, 
CDdoceno^ denvatyres (sorbitan, isomannide and sorbide) and of 

S nous ereatinine-hke chromogen in dog and man. J. Biol. Chem., 135 : 231-2M, 1940. 
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expensive product should not be used. To determine the minimal effective per 
cent solution that would not be hemolytic, an osmotic fragility test was made 
with mannitol solutions varying in strength from § to 10 per cent. There was 
a slight change with the 2 per cent solution and frank hemolysis with the 
per cent solution. It was apparent that a 3 per cent solution would be adequate 
to prevent hemolysis. A 3 per cent solution was chosen. 

In this concentration mannitol solutions are indistinguishable from water in 
appearance, consistency on gloves, and visibility at cystoscopy. The only com¬ 
plaints have been those concerning decreased visibility during severe bleeding 
when the lack of hemolysis hampers the operator unaccustomed to nonhemobtic 
solutions. This has caused some members of the staff to reject the solution after 
one or two trials. Others after a longer trial or after an unfortimate experience 
with the oliguria syndrome have become used to it. Those who use it exclusively 
have learned to experience no more difficulty in vision than with water. Impaired 
visibility in the presence of severe bleeding is common m’th all nonhemoljtic 
solutions. 

In the operating room two irrigating flasks, one containing water and the 
other 3 per cent mannitol solution, are available. Occasionally, an operator mil 
do most of a resection using m anni tol, changing to water at the end of the pro¬ 
cedure. This seems to produce as satisfactory results as use of mannitol alone. 

Preparation of solutions. The pharmacy has prepared solutions which are auto¬ 
claved as in preparation of glucose for intravenous use. If this service were not 
available, it would be useful to have maimitol in concentrated sterile solutions, 
which could easily be diluted to proper percentage with water. 

Results. Three per cent mannitol solution has been used as an irrigating me¬ 
dium in approximately 250 transurethral resections since August 1947. In 36 
cases blood plasma was examined postoperatively for hemolysis. In an additional 
eight cases mannitol solution was used during the first part of resection and 
water during the latter part (table 2). None of these cases showed henwhjsis. 
None of the cases without hemolysis showed recognized evidence of the oliguria 
syndrome. If results of the parallel series of resections with water are indicative, 
hemolysis should have occurred once or more in eveiy three resections. IvnoVin 
e.xtravasation occurred twice and suspected extravasation occurred twice when 
mannitol was in use. Although these patients developed some abdominal rigidity 
and pain, none of them developed shock or suffered any identifiable later after 
effects. None of them showed the oliguria syndrome. 

Previous exddence for escape of irrigating fluid into the blood stream is con- 
vincing.'*'* We have not examined blood for evidence of mannitol after resection 
when it was used. No toxic effects have been obsen'’ed. This study and reports 
of others indicate that use of nonhemolytic irrigating solutions in transurethral 
surgery has elirm'nated the occurrence of hemoglobinemia postoperatively. There 
is some eWdence to indicate that these solutions lessen the hazardous complica¬ 
tions of extravasation. _ _ 

hlannitol, in 3 per cent solution, has proven very satisfactory' in transur 
thral resections reported in tlus study'. It possesses certain ad^'antages over g u- 
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Table 2. TrcnsuTethral resecifons xrith posloperathe measurement of plasma hcmoglo'oin 


nra 1 

^Arnz 

i 

u.oc>*rroL 1 

AKD VTATEt 

Toid nmiiber of cases 

69 i 

S6 

S 

Cases shovring hesnolyBis 

24 (34.S%) i 

plasma hemoglobin levels 
75-S75 mg. % 

0 

1 

! ° 

Clinical loTrer nephron nephro- I 
sis i 

5 

(20% of hemolysis cases 

7J2% of all cases) ! 

i 

0 

Deaths vith lower nephron ne¬ 
phrosis 

2 1 

1 extravasation i 

1 no extravasation I 

1 

1 0 i 

i 

0 


3, Comparison of various irrigatino solutions used in transurethral resections 


1 

1 

i 

j 

1 

; 

sou:- 

1XOK 

i 

rsonsms | 

) 

1 

Ktrirsais or i 

zrstenoss 

i 

, rrni i 
COK- j 
Tccrs i 
1 nsr ! 

COST 

Ebjst j 

1 

! 

urea 

GO 

hemolytic 
iso-osmotic 
normal con- ] 
stituent ] 

[ 300-350 

I ; 

i 1 

i 

i yes 

1 

j 75-S5/lb. 

Cbeevt 

glucose 

1 

1 

4.0 1 

i 

1 

J 

nonhemolytic j 
non toxic 1 

normal con- ‘ 
stituent ' 

sticky j 

1 1000-h j 

1 ! 

i 1 

i ! 

i ; 

yes ; 

1 

1 

1 

1 

! 

126/lb. 

Xessit 

glycine 

1 

1 

1 

1 

2.1 
1.1 i 

nonhemoh'tic ' 
non toxic i 

not sticky j 

» j 

1 500 (approm- j 

1 mately) | 

1 ’ 

ves 1 

* 1 

i 

i 

.40/gal. 

S2.00/lb. (ap¬ 
proxi¬ 
mately) 

ffte Srunr 

mannitol 

3.0 

nonhemolytic ' 
not metabo¬ 
lized 
diuretic 
nontoxic 
like alcohol 

j. 250 (approxi- | 

j mately) ; 

1 i 

! 1 

! ! 

1 

ves 1 

*■ 1 

[ 1 

.So/lb. reagent 
grade 

j .43/lb. commer- 

—- -- 



i 


1 ] 

1 cial grade 


iade^v (table 3). It is not sticky. It. has nearly the same refractive 

iact ^ effect on diabetics. It is cheaper than ^ycine. The 

effect of “^“^^“eilj'tic makes it superior to urea. The osmotic diuretic 
effock represent another advantage. Renal tubular damage after 

sasociated \ath hemoglobinuria may be related to formation of obstruc- 
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ting casts during oliguria. Selkurt has shown in dogs that infusions of mannitol 
partially “protect” the kidne 5 ’’s from decrease in function foUoning renal ischa- 
emia.^^“'*’ He states; “Because the osmotic diuretic, mannitol, improves mine fiow 
and clearances when used after renal ischaemia, the suggestion follows that the 
use of this diuretic or one having similar properties, might prove helpful in 
treating the cases of persistent renal failure and uremia which are seen following 
certain cases of shock, when blood pressure and renal circulation have been 
restored by infusion of plasma or blood.” 

This sugar alcohol, the chief constituent of manna, may be nearlj' an “ideal” 
nngating medium. If other work on nonhemolytic solutions and our own ex¬ 
periences are fair samples, the use of mannitol gives good promise of decreasing 
complications following transurethral resection of the prostate gland. 


DISCUSSION 


Hemoglobinemia occurs after transurethral resection in more than a third of 
cases when water is used as an irrigating medium. The fact that the oliguria 
syndrome occurs much less commonly raises important questions; When, if ever, 
does hemoglobinemia contribute to renal insufficiency? Is it ever a factor in cases 
of post-resection oliguria sjmdrome? Maximum plasmae hmoglobin levels (less 
than 1000 mg. per cent) so far observed after resection are not sufficient!}' high to 
produce lasting renal damage due to hemoglobin alone in animals orman."“ ' 

It is necessary then to adduce other factors which may act singly or to¬ 
gether to produce renal insufficiency and which when present in conjunction 
with hemoglobinemia may predispose to development of lower nephron ne¬ 
phrosis. It is unlikely that the exact importance of each factor or combinations of 
them can be completely imderstood in every case developing the oliguna syn¬ 
drome after resection. It is important to consider them separately and to tr} 
to eliminate or minimize them in standardizing techniques for endoscopic pro¬ 
static surgery. Most possible factors have been described 

Hemoglobinemia. Renal insufficiency produced by hemoglobinemia in 
proportional to hemoglobin concentration. Critical levels are not reache un i 
concentrations approach 3700 mg. per cent.^-’’ Pre-e-xisting renal damage rom 
ischemia or nephrotoxic agents makes kidneys more sensitive to hemog o m 


Selkurt, E. E.: The changes in renal clearance following complete ischemia of 

kidney. Am. J. Physiol., 144; 395-403, 1945. frnm com- 

>> Selkurt, E. E.: The alteration of kidney circulation and resulting from 

plete renal ischemia and hemorrhagic shock. Am. J. Physiol., 146; 

Flink, E. B.: Blood transfusion No. 3. J. Lab. & Clin. Med., 32: 

I" Flink, E. B.: Certain aspects of hemoglobinemia. Its relation to ren rr-aduatc 

and its diagnostic significance in transfusion reactions. (A thesis submit 
faculty of the University of Minnesota.) 1945. „ i,„mnrtobincmia .and 

' Gilligan, D. R., Altschule, AI. D. and Katcrskw,.®:ifpi^o^glSiin solutions. J- 
hemoglobinuria produced in man by intravenous injection of iiem g 
Clin. Investigation, 20; 17/, 1941. , , - ■ (i.g jor. J- L’=P- 

<1 Monke, V. J. and Yuile, C. L.; The renal clearance of hemoglobin in tiio 

Med., 72; 149-165, 1940. . . .. tt onr-mia with hemoglobin- 

' Stats, D., IVasserman, L. R. and Rosenthal, A.: Hemolytic a 

uria. Am. J. Clin. Path., 18; 757, 194S. no. in ai 

t Yuile, C. L.: Hemoglobinuna. Physiological Rev., 22.19 31, i 
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cbmage.^ Dogs treated 'svitli hemoglobin as a blood substitute during hemor- 
riiadc shock, showed depression of urea clearances lasting o-6 days,^” Control 
dop with shock alone showed transitory depressed renal function but returned 
to normal the nest day. It was concluded; there was sufficient possibility of 
renal damage by hemo^obin solution to prevent its use. 

These observations are adequate reason for eliminating hemo^obinemia due 
to reection. Use of nonhemolytic solutions has accomplished this.^®*-^-’ Several 
authors have indicated safefaction with isotonic solutions. They intend to con¬ 
tinue using them until something better is available.'*^'*’"''’’’’ 

Shod:; (issue damage; heaf. Shock alone or with other factors may produce 
irreversible renal damage.®- *■ Effects of tissue damage (usually associated 
with shock) are described in relation to trauma.”®®''’ Specific effects of prostatic 
tisue damage and deep fulguration of the prostate are not known. It may add to 
renal damage as do traumatic injuries elsewhere in the body. The effect of heat on 
blood has been observed in the present study. It does not seem to be a factor. 
Shock should be controlled by adequate intravenous fluids and blood. Excessive 
tisue damage is minimized by careful point fulguration with proper currents. 

Perjomion; eodravasalion. The exact importance of extravasation without 
other factors is not known.''^ It may produce severe tissue damage. Yet there 
have been cases suffering little more than transient discomfort, ilinor perfora¬ 
tions and extravasation may be dealt witb by watchful waiting. Any large 
amount of extravasated fluid or any lar^ perforation which may later drain 
urine should be treated surgically as soon as recognized. Use of isotonic irrigating 
solutions minimizes the damage and dangers of these accidents. 

Sepaicy-renal syndrome. Renal and liver damage is described after prolonged 
mid traumatic operative procedures.''^®-'’ Several cases in tbe literature of oliguria 
syndrome after rsection have shown liver damage. It was present in case 1 of 
on study. IVhether liver or renal damage comes first is not known. It has been 
-ittrftuted to general damage produced by shock and tissue destruction. Esti¬ 
mation of preoperative liver function may be indicated in poor risk cases. Limit- 
mg imecbon to one hour and attention to other factors mentioned here should 
0 P to eliminate this complication. 

Transfusion readions. Transfusion reactions are a common cause of lower 

4 Gold, M. A. and Hinds, E. G.: Hemoglobin precipitation in renal tubules. 

' csvses and effects. J. Exp. Med., 82: 361-374,1945. 

Sh-^^rf’^' d-.iGole, V. P., Hamilton, P. B., Emerson, E., Archibald, R. M. and 
Effects of acute hemoirhacic and traumatic shock on renal functions of 
314-336,1946. 

5t.» Q G. D.: The effects of shock on the kidney. Ann. Ini. Med., 28:701-722,194S. 

..VG- and Page, I. H.: Post-traumatic renal injurv, summari- of exneri- 
Arch. Surg., 31:93-101,1945. 

on , G- =wid Page, I. H.: Crush syndrome; Post-traumatic anuria: Observ^ations 

’36-441, 1947. 

Werthammer, S.; An unusual svmptom complex following trans- 
_^„l ^ecnoM. J. Erol.. 56:704-709,1946. b ans 

190-1*'*’ ^McFettridge, E. M.; The so-caUed “liver death.” Arch. Surg., 32; 
1535^“'^*''''^’ Klein, J. H.: So-called hepatorenal sj-ndrome. .Ann Surg., 107: S2, 
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nephron nephrosis.®’ Possibility of this complication exists in nearly ever)' 
case of post-resection oliguria syndrome described. The 2 cases presented here did 
not have transfusions. Care in blood matching and transfusion reduces accidents 
but is not infallible. 

Sulfonamide ioxicity. Sulfonamides alone can cause lower nephron nephrosis.® 
They should never be given to a patient who is suspected of having the oliguria 
syndrome. Perhaps since streptomycin and penicillin are available, use of sulfon¬ 
amides should be given up in immediate pre- and postoperative care of patients 
undergoing resection. 

Pituitary antidiurelic hormone. It is known that pituitary antidiuretic hormone 
produces oliguna after painful stimuli.** If this occurs during resection, it is proba¬ 
bly transitory. Osmotic diuretic effects of hypertonic glucose or mannitol solu¬ 
tions may combat it. 

Methemoglobin. Though evidence is contradictory, methemoglobin may bo 
more nephrotoxic than hemoglobin.®* If it ever exists due to resection, it may 
be prevented by use of nonhemolytic solutions. 

Nephrotoxic substances liberated by extravasating fluid. This is an unknonu 
quantity as far as experimental work is concerned. If it is a factor, diuresis 
should help protect the kidneys. 

Slate of dehydration. Renal insufficiency due to hemoglobin develops at much 
lower levels of hemoglobinemia during severe dehydration.®” Mechanical blocking 
of renal tubules wth casts of hemoglobin during oliguria or anuria may explain 
this. Patients awaiting resection should take fluids by mouth until 4-0 hours 
before operation. Intravenous glucose infusions should be used during and after 


resection.®® 

Bacteremia caused by resection. Transient bacteremia may occur in about 12% 
of the cases without lasting effect.’® We recall a case where irrigating fluid could 
be seen entering the vessels, and septicemia developed. Antibiotics pro- and 
postoperatively should minimize dangers from such accidents. 

Acidosis. There is conflicting evidence concerning the role of acidosis in devel¬ 
opment of renal insulEcjency due to hemoglobin.**''’ It is sensible to make 

sure that the patient is not acidotic before resection and docs not develop acidosis 
postoperatively. Hemorrhagic shock produces acidosis. It is probably vise to 
give alkalinizing solutions before transfusion during shock. Judicious use 0 


lactate solutions is not harmful and may be helpful. 

Pre-existing renal damage. Ischemia or injection of nephrotoxic sodium tar- 

« DcGow-in, E. L., Warner, E. D. and Randall, W. L.: Renal. 

-ransfusion. “II. Anatomical changes in man compared ■ndth those in dogs ■with exper 
lemoglobinuria.” Arch. Int. Med., 61: 609, 1938. cvmnathelic 

« O’Connor, W. J. and Vcrncy, E. B.: The effect of increased aclivitj 
lystem in the inhibition of water diuresis by emotional stress. Quart. J. E.\pc . 

’“iv’laluf, N. S. R.: Factors inducing renal shut-down from lysed oodbroc)lC9. An cr 

lerimcntal study. Ann. Surg., 130; 49-67, 1949. , „ ., - __nenliro'!!?. 

Olson, W. li. and Nechcles, H.; Use of parenteral fluids in hcmoglooinunc p 

Im. J. Physiol. (Proceedings), 163: 7^, 1950. .-nmiflicicncr from blood 

” DcGowin, E. L,, Osterhagen, H. F. and Andcrsch, M,: "-fo 1037 ‘ 

ransfusion. "I. Relation to urinary acidity." Arch. Int. Med., 69. oo/, • 
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trate predisposes to worse renal damage from subsequent injections of relatively 
small amounts of hemoglobin “ In our own experience some dogs with previously 
hydronephrotic kidneys developed more severe renal insufficiency after sublethal 
doses of intravenous hemoglobin than normal dogs. Old dogs did not tolerate such 
experiments as well as young ones. The same is probably true in humans. It is im¬ 
portant to study renal function before transurethral surgery. Blood nonprotein 
nitrogen and CO 2 estimations as well as phenolsulf onphthalein tests, specific grav¬ 
ity studies, and excretory urograms should be part of the complete preoperative 
study. 

Renal ischemia due io shock; due to neurovascular effects. Renal ischemia reduces 
renal function.^i''-’’^*''-®^ This leads to more severe damage from hemoglobin.^ 
Severe shock produces renal ischemia. The possibility of an added neurovascular 
efiect related to resection has to be considered. Stimulation of splanchnic and 
renal nerves produces renal ischemia.®*"'-*’ Trueta further showed a similar effect 
by sciatic nerve stimulation, presiunably acting by sympathetic reflex arc to the 
renal nerves.®® Possibly prolonged electrocoagulation (sometimes associated with 
locking of the legs as evidence of nerve stimulation) may act to produce such a 
stimulus. Extravasating fluid might also produce it. 

Osmotic diuretics may act to protect renal function inthepost-ischemic state.®*^-*’ 
Renal ischemia should be prevented by avoiding shock and prolonged and deep 
fulguration. 

Duration of the resection. That prolonged resection may prove dangerous 
seemed true in our cursory review of transurethral deaths in this hospital. Most 
atal complications occurred when long and bloody resections were carried out 
y beginners. As Nesbit and others have indicated, resecting time should be 
ited to one hour. Prolonged major surgery reduces renal function.®® 
yreiero-rmal reflux. Reflux of irrigating fluid via nonfunctioning ureterovesical 
Ya ves may occur. We recall a case with bilateral reflux demonstrated by cysto- 
^am preoperatively, who experienced severe flank pain, nausea and vomiting 
ug resection. Known reflux may be a contra-indication to transurethral 
^iirgery. If resection is unavoidable, small amounts of irrigating fluid under low 
pressure should be used.®* 

Postoperative irrigations. Postoperative irrigations may enter the blood stream.*’’ 
b solutions should be used in small quantities if necessary. It is 

® er not to use irrigations postoperatively if they can be avoided. 


Gustafson, G. E.; The effects of temporary cessation of renal blood 
luYestig., 26:1072-1078,1948. 

Studies of Barclay, A. E., Daniel, P. H., Franklin, E. J. and Prichard, M. M. L.: 
Blackn-ell Huffield Institute for Medical Research, Oxford. Oxford 

G Thomas iQjs lo-T Toronto, Canada: Ryerson Press. Springfield, 111. Charles 
^ Goorf ■ PP' 

d-Urol B- T*- and Scott, W. W.; The Trueta renal vascular “shunt.” 

J5Q ’ j 1949. 

ridedrenaHn'nofii^'’Scott, W. W.: Effects of peripheral stimuli on di- 
” Moyer c a'®"/ Ptiysiol. (Proceedings), 163; 715,1950. 

‘cal^pmcedirem Su4t?y! 27!?9 °^Iot, W50^®® function associated vdth major surg- 

ovy recommends preoperative trocar cystostomy in these cases. 
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Experience of the resectionist. This is probably the most important and unpre¬ 
dictable factor of all. Even the most experienced transurethral surgeons have 
occasional difficulties. These are amplified Tvhen operation is in the hands of a 
neophyte or the occasional and inexperienced operator. In this single element 
all those previously mentioned are compounded. There are some resectionists 
in this clime Tvho have never had a death from post-resection oliguria syndrome. 
The most spectacular and serious complications have occurred during operations 
being performed by those just learning the procedure. 

SUMMARY AND CONCLUSIONS 

The oliguria syndrome and loTver nephron nephrosis foUomng some cases of 
transurethral prostatic surgei^' are discussed in relation to hemoglobinemia and 
other factors caused by resection. 

Two cases of the oliguria syndrome, selected because blood transfusion and 
sulfonamide reactions could be ruled out as contributing factors, are presented 
and discussed. 

Laboratory studies of some factors causing hemoglobinemia or renal damage 
are described: 

1. Increased fragility of red blood cells due to heat is ruled out as a factor. 

2. Methemoglobin production during transurethral resection is probably ruled 
out. 

3. The role of bacteremia caused by resection is minimized. 

Hemoglobinemia over 50 mg. per cent occurred 24 times in 69 cases studied 

after transurethral surgery when water was the irrigating medium. 

Use of nonhemolytic solutions to prevent post-resection hemoglobinemia is 
discussed. Three per cent mannitol is suggested as a new medium for this pur¬ 
pose. Satisfactory use of this solution in approximately 250 transurethral resec¬ 
tions since August 1947 is reported. Although expected incidence of hemoglo¬ 
binemia after prostatic resection when water is the irrigating medium is 35 per 
cent, no hemoglobinemia was observed in 36 cases studied when mannitol vas 
the irrigating fluid or in an additional 8 cases when mannitol followed by vater 

at the end of resection was employed. _ 

Use of nonhemolytic irrigating solutions is justified and desirable. Tlirec per 
cent mannitol is satisfactory for this purpose and may be superior to glucose, 

glycine, and urea. _ _ + i n-pr 

Eighteen factors which may singly or in combination contribute o o 
nephron nephrosis and post-resection oliguria syndrome are discussed. Suggcs 
tions are made for eliminating or minimizing them. 
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B'ALTJATION OF HORJ^IONAL THERAPY FOLLOWED BY RADICAL 
TERINRAL PEOSTATECTO^n^ ON SELECTED CASES 
OF ADYAKCED PROSTATIC CARCINOAIA 

■'i'r. 'W. SCOTT AKD (by invitation) A, L. PARLOW 

From Heparlment of Surgery, Division of Urology, University of Rochester, 

School of Medicine and Dentistry, Rochester, N. Y. 

It is not surprising tliat tiie marked regression of the carcinomatous prostate 
that frequently resulted from hormone therapy vrould verj- quicMs^ suggest a 
broadened field of usefulness for the radical perineal prostatectomj^ in selected 
cases of advanced carcinoma of the prostate. As far as vre were able to deter¬ 
mine from the literature, YaUet in 1944 was the first to report the use of this 
combined therapy in one of these cases, but unfortunately the patient died too 
soon after the operation to pennit soay concluaon as to its efficiency. In 1944, 
Scott and Benjamin reported 2 cases that had been treated by this combined 
therapy, and Colston recommended its use in selected cases. Earlier in the 
smne year Parlow suggested that the combined therapy might be of definite 
advantage. In 1947, Colston and Brendler reported the results of this therapy 
on a series of 7 patients who had been operated upon within a period of 2 years. 
One of their patients had died of carcinoma in less than a year after operation. 
In 1948, Parlow and Scott reported having treated 14 cases by this combined 
therapy and presented 9 of them in detail; all of their patients were alive and 
apparently well at that time. 

. Inasmuch as any attempt to evaluate the efficiencj' of this combined therapy 
m the treatment of selected cases of advanced carcinoma of the prostate gland 
must take into consideration the type of case included in such a study, we believe 
d might be helpful if the factors that influenced us most in the selection of out 
e^es were presented at this time. Of course those patients, in whom, because 
recent origin or latencj' of growth, the carcinoma when first seen was so 
ated as to permit a reasonable chance for its complete removal by radical 
^mgery should not be included in a study of this kind. All patients with proven 
mefa^asis when first seen should not he treated bj’’ this combined therapy 
^gar ess of the response to hormone therapy^. Patients without metastasis in 
growth is a little too extensive to pennit radical surgerj’ when 
for th^^’ respond to hormone therapy, axe not suitable candidates 

extent^ eomhined therapy. Where the local growth has advanced to such an 
the in the formation of a well-defined inteiv^esicular plateau when 

neum^ reasonable to assume that Ijanphatic and peri- 

of m f beyond the palpable area has occurred even though the presence 

Prost^t^l^^ cannot be proven. In such cases the follow-up radical perineal 
from^riV might increase the patient's life axpectancy and freedom 

However sjuuptoms, should still be considered of questionable value. 

^ rr en the above have been excluded there still remains a very encourag- 
i’a., ilay meeting, American Association of Genito-Urinary Surgeons, Hershey, 

m\estigatiQn was supported by funds from the Dr. Henry C. Buswell Memorial. 
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ing number of patients with carcinoma of the prostate from v/hom the cases to 
be treated by the combined therapy can be selected. 

These are the patients in the group of advanced carcinoma of the prostate 
without metastasis in whom the carcinomatous extension beyond the confines 
of the prostate, while not marked, is too great to permit its complete extirpation 
by radical surgery when the patient is examined. It is for the patients in this 
group, providing their response to hormone therapy has been such that a digital 
examination at the time of maximum regression suggests that complete uxtirpa- 
tion of the carcinomatous lesion might be possible, that we believe a follow-up 
radical perineal prostatectomy offers a chance for a cure or failing in this vill 
at least prolong the patient’s life and freedom from distressing symptoms. But 
even some of these patients have to be excluded because advanced age or their 
general physical condition seem to contraindicate radical surgery. 

It seems to us that the decision as to whether or not the patient is a suitable 
candidate for radical surgery is less difficult to make on the basis of his age 
than from the standpoint of his general physical condition. Because of their 
limited life expectancy and because carcinoma of the prostate is often a ver)' 
slow process in patients who are 80 or more years of age, we have not used the 
combined therapy in any instance where the patient was that old when first seen. 
We have learned that as a result of careful preoperative and postoperative care, 
proper supporting measures during operation and the availability of very satis- 
factorj’- antibiotics, the radical perineal prostatectomy, while sometimes requir¬ 
ing a little longer to perform, is seldom more disturbing to the patient than some 
of the more commonly used surgical procedures upon the prostate. At least 2 
of our patients had a history of coronary disease with cardiographic evidence of 
damage and yet were no more disturbed by the operation than the average case. 
As a rule the operative risk due to the presence of general physical disability is 
little, if any greater than that of the other open operations upon the prostate 
for the correction of prostatic obstruction. 

Up to the present time in the urological clinic of the Strong Memorial Hos¬ 
pital, we have treated 22 patients by this combined therapy. Of thrae wc are 
reporting in detail 13 who have been followed 36 or more months since treat¬ 
ment was instituted. The remaining 9 patients have been treated too recent j 
to justify any attempt to evaluate the efficiency of this therapy upon t lem. 
Clinical, serological and radiographic studies were negative for the presence o 
metastasis in the cases to be reported below. Furthermore all blood studies an 
renal function tests were within normal limits at the time of operation. 

CASE REPORTS 

Case 1. W. A., S. M. H., 192655, aged 58 when first seen on June 22, 1912 
complained of gradual decrease in the size and force of his urinarj' stream. >3 

father had died of carcinoma of the bowel. _ _ • nd 

His general physical condition was good except for a right inguinal icmia a 
a prostate that was enlarged in all diameters and was very hard but 
area of second degree induration invohing about one third of the Ic o ^ o • 
the base. The ver}’ hard area e.xtended from a point a little bc>on i 
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ae *h% into fte repon of ^ 

riddle of tie glend tehere it s^g aoeoee *o he >* ^ 33 j 

involved right dorvn to the membranous urethra (fig. 1, A), mere wa 

Ts^d^of^a prostatic biopsy specimen reveded ^ 1^3 3 ^^. 

On July 13,1942 an orchiectomy Tvas performed imd ^ 
cer had regressed and softened so that there rvas u s » jiadical smr- 

re^ons of the right outer border and base of ^e glmd (fig. ^ )• 

7ry -as advL^ and rejected. Horvever on b^ovember 2, P“^e 

tmied because of a slight recurrence of urinarj' symptoms and soine mcr^e 
in the size and induration of the base of the right lobe rvas ^-coyW He -as 
placed on stilbestrol, 5 mg. a day, and his symptoms improved but his prostate 

remained about the same (fig. 1,C). _ iqar. tlip 

A radical perineal prostatectomy rvas performed on auua 
patient ivas discharged 23 days later. His control rvas fairly good at that time 

but ivas not perfect until 5 months afterwards. 



Patholo^cal studies of many sections from the surgical specimen failed to 
show tjTiical carcinoma cells although the connective tissue structu^ appear- 
aBce simulated that of adenocarcinoma of the prostate. Perhaps if sec ions 
of the entire specimen had been made, nests of typical cells would e een 
found. 

The patient has been checked at regular intervals and, as of this date, is 
apparently well. 

Ca^e 2. 0. J., S. hi. H., 237491, aged 61, when first seen on September 1/, 
1943 complained of gradually increasing frequency, dysuria and dribbling o 
years’ duration. 

He appeared to be in good physical condition but on rectal e.vamination a 
prostate that was very hard and enlarged in all diameters was found. There was 
extenaon of third degree induration beyond the base to the region of both seminal 
xeacles (fig. 2, A). Pathological study of a punch biopsj- specimen revealed 

adenocarcinoma. 

Stilbestrol therapy of 5 mg. a day gave considerable relief of urinary sy mptoms 
hut regression was slow so an orchiectomy was performed on April 5, 1945 and 
atilb^trol was continued. Four months later regression and softemng in the 
prostatic area had become so marked that radical surgeiy seemed indicated 
(hg. 2, B). 
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He was operated on September 9, 1945 and his convalescence was uneventful 
except that he had almost complete incontinence for a period of 2 weeks 
following the removal of his catheter. He was discharged 28 days after opera¬ 
tion and at that time his control was better but not perfect. 

Pathological studies of the specimen showed adenocarcinoma. 

All studies for recurrent cancer have been consistently negative and his ur¬ 
inary incontinence is only present on occasions of extreme ph}’’sical fatigue. 

Case S. C. D., S. M. H., 211137, aged 72 when first seen on November 1,1943, 
gave a history of gradual diminution in size and force of his urinary stream, 
increasing frequency and terminal dribbling of 6 months’ duration. Tliere had 
been no loss of weight. 

The findings on physical examination were normal for a man liis age except 
for the prostate which was moderately enlarged in all diameters, its median 



Fig. 2. A, prostate before stilbestrol therapy on July 2, 1943. B, condition after supple¬ 
mentary orchiectomy on July 17, 1945 and before prostatectomy on September 9, 1945. 



prostatectomy on November 14, 1944. 


furrow and notch were shallow, its surface was moderately smooth but ycr}' 
hard, it was fixed in position and extension to the region of the seminal vesicles 
for a short distance had occurred on each side (fig. 3, A). His residual urine nas 
15 cc and a punch biopsj’’ study revealed adenocarcinoma of the prostate. 

Following orchiectom}’’, performed on November 22, 1943, regression nhic i 
was slow and not marked except in the anteroposterior diameter of the glan , 
reached its maximum point on November 14, 1944 when a follow-up ra ica 
perineal prostatectom}' was performed. At that time there still remained some 
induration e.xtending for a short distance towards the seminal vc.sicle in cac i 

side (fig. 3, B). j ,1 

Pathological studies which were positive for carcinoma suggested t le po- 
sibility of extension beyond the borders of the .surgical specimen in the region 

of the seminal vesicles. . , 

The patient’s convalescence was satisfactorj- and when he was disc largci 
the hospital 23 days after operation he was voiding satisfactorily and us con 

was perfect. 



HORMONAL THERAPY FOLLOMTSD BY PROSTATECTOMY 


1097 


He received no estrogen treatment until a recurrent nodule was discovered 
on rectal examination 41 months after his prostatectomy. He was immediately 
placed on stilhestrol therapy which was later supplemented by deep x-raj' therapy 
and local radium treatments and although he is still quite comfortable, it is 
evident he has not long to live. 

Case If. H. D. G., S. M. H., 218854, aged 56 came to us on May 29,1944 be¬ 
cause a hard nodule discovered in his prostate 6 months before, had been gradu¬ 
ally increasing in size. He gave a history of a thrombophlebitis of the right leg 
many 3 "eais hack and a severe coronary attack with electrocardiographic changes 
2 j'ears previously. His father, one sister and one brother had died of cancer. 

The prostate was moderately' enlarged in all diameters and the median fur¬ 
row and notch were shallow. In the left lobe towards the base was a very hard, 
feed nodule that apparentlj' had either pushed out or broken through the cap¬ 
sular border of the prostate for a distance of about 1 cm. and which was char¬ 
acteristic of cancer (fig. 4, A). On stilhestrol 5 mg. dailj' regression and soften- 
mg of the nodule were so satisfactory that we were prepared to operate during 
the latter part of dime when a second coronary' attack made postponement neces¬ 
sary. His internist, behering that stilhestrol had been a factor in his coronary' 



withaiiif-' before stilhestrol therapy on May 5, 1944. B, condition at time of 

vemhPT-I ^ June 26, 1944. C, prostate at time of radical operation on No- 

, ty4}, showing recurrence of tumor following stilhestrol withdrawal. 


^ \ the drug with the result that the su^icious nodule had again 

f but seemed to be contained within the capsule when he entered the 
November 19,1944 for preparation for operation (fig. 4 , B). Phlebitic 
^ right leg and x-ray evidence of arteriosclerotic cardiac dis- 
ventricular enlargement were also found. Electrocardiograph stud- 
On ^ considerable amount of cardiac damage. 

^ - ot ember 21 , 1944 a radical perineal prostatectomy was performed and 

era^cence was quite satisfactory'. He was discharged 15 days after op- 
ron an at that time his mioary' control was fairly good but not quite perfect. 
Pefine ^ studies were especially' interesting in that it appeared as though 
iTiPn extension of the carcinoma bevond the border of the surrical speci- 
"‘^curred in one place. 

operation he was placed on 1 mg. of stilhestrol every' other 
fef but ^ed a third coronary' attack. His control became per- 

^her on^ ertunately he died of a primary carcinoma of the stomach 64 months 
-4 ven- therapy had been started and 59 months after bis operation, 

the nen^^ autopsy failed to reveal any remaining prostatic cancer 

PhalicB metastases could be demonstrated. All blood phos- 

Unites remaiued. normal. 
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Case 6. H. D., S. M. H., 245467, aged 72, v.-ho was admitted to the hospital 
on December 10,1944 in complete urinary retention, gave a history of progressive 
frequency and difficulty with voiding of about a year’s duration. 

His prostate was markedly enlarged in all diameters, irregular and stony 
hard. Induration into the periprostatic tissue and over the lower bordei-s of the 
seminal vesicles was present (fig. 5, A). 

The patient was placed on catheter drainage and a punch biopsy study of 
the prostate was made and found positive for carcinoma. 

An orchiectomy was performed on December 20, 1944 and when the catheter 
was removed several days later, he voided mthout too much difficultJ^ He was 
sent home on 1 mg. of stilbestrol a day. 

The carcinoma regressed and softened to the extent that there remained only 
a small hard nodule in the base of the left lobe and extending but a short distance 
over the left seminal vesicle (fig. 5, B). 



Fia. 5. A, extension of prostatio cancer before orchiectomy on December 12,1941 and 
start of stilbestrol therapy. B, condition at time of radical operation on April 26, 1940. 

His convalescence following the radical perinea] prostatectomy on March 26, 
1946 was uneventful and the patient was discharged with good urinar)’’ control 
18 days later. 

Pathological studies of the surgical specimen revealed carcinoma. 

The patient has been followed at regular intervals and there has been no evi¬ 
dence of a return of the carcinoma. 

Case 6. C. L., S. M. H., 231376, aged 59, was first seen on April 30, 1945 com- 
plaim’ng of hesitancy, frequency and decrease in size and force of stream of 
3 months’ duration. He gave a history of vahmlar } 2 eart disease following rheu¬ 
matic fever in childhood and 2 years before we saw him he had suffered a slight 
cerebral accident but there was no residual paralysis. 

On rectal examination the prostate was found to be enlarged in all diameters 
and the median furrow and notch were shallow. In the right lobe was a lar^ 
stony hard nodule that extended from the apax to the seminal vesicle and swra 
to have pushed out or broken through the lateral border of the capsule. T ere 
was moderate induration e.xtending up and over the right seminal vesicle or a 
short distance. The left lobe was soft and onl}' slightlj' enlarged (fig. 6> ^ )• 

A diagnosis of carcinoma of the prostate was made and the patient p acc on 

5 mg. of stilbestrol twice a da 3 ^ , 

On July 19, 1946, two daj's before his radical prostatectomy, he was free iro 
symptoms, his residual urine was only 80 cc and his prostate had 
and had regressed to a degree where radical surgerj’ was considcrcr at tj- 
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(fig. 6, B). A little difficulty M'as encountered in freeing the right seminal vesicle 
and its covering fascia from the adjacent tissues because of dense adhesions. 
He left the hospital 21 days after operation and his control vas fair but improved 
rapidly and was perfect vdthin a few weeks. 

A report by Hs urologist on April 15, 1950 resulted in negative findings and 
the patient is apparently well. 

Case 7. G. A. W., S. M. H., 281682, aged 65, was first seen on June 18, 1948. 
Three years pre^us he consulted a urologist in another clinic who made a 
diagnosis of prostatic cancer and placed him on stilbestrol therapy. The car¬ 
cinoma regressed and the patient was referred to us for radical surgery. 

At that time the left lobe of the prostate was still of third degree induration 
and extension bejmnd the lateral border was felt to be present in one area (fig. 



Fig. 6. A, prostate before stilbestrol therapi' on April 30,1945. B, conditioix before pros¬ 
tatectomy on July 16,1946. 



started pi when_first seen after 36 months of stilbestrol therapy which was 

aftpr condition before radical operation on November 2, 194S, 5 months 

Inectomy was combined with stilbestrol therapy. 

b A). Orchiectomy was adtdsed and within a few days the operation 
was performed. 

Til 

that softening of the carcinomatous area were so satisfactory 

^ of his prostatectomy on November 4, 1948 there remained only 

located well within the border of the prostate, (fig. 7, B). 
no d’ffi ^ radical perineal prostatectomj’’ was carried out with 

nati When discharged from the hospital 30 daj's after operation, the 

pTh complaints referable to the act of urination. 

^ 0 o^cal examination showed carcinoma of the prostate. 

3 nd th^^^ fesumed his normal life. He has been seen at regular intervals 

cancer clinical, x-ray or serological emdence of a return of the 


the 210355, aged 61 when first seen in October 1943, in 

lateg] routine e-xamination was found to have enlargement of the pros- 

of theXhM^b second degree induration in the outer and upper third 

fe obe, which although it seemed to be benign, was sufficiently suspi- 
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cious SO that the patient was advised to return for another examination in a 
month. During the next 6 months no change in the prostate was noted. He was 
next seen in August 1945, at which time the area of induration had become vety 
hard and had definitely increased in size and seemed to have extended beyond 
the base and outer right border of the prostate (fig. 8, A). He was again lost 
until November 5, 1945 when punch biopsy studies of the involved area were 
made and found positive for cancer. 

He was placed on 10 mg. of stilbestrol a day and the nodule softened consider¬ 
ably and regressed so much that on March 26, the day of his radical operation, 
it seemed to be confined wdthin the prostatic capsule (fig. 8, B). 

His heart show’^ed defimte evidence of coronary lesion trouble. There was a 
harsh systohc murmur and considerable enlargement with left ventricular pre¬ 
ponderance. The electrocardiogram revealed a bundle branch block. 



Fig. 8 . A, prostate when patient was first seen on November 12,1915 and placed on stilt- 
bestrol. B, condition before prostatectomy on April 11, 1946. 










Fig. 9. A, prostate when first e.xamined on December 19, 1945. B, prostate at time of 
prostatectomy on October 10, 1946. 

He stood his operation very ivell and when discharged, 19 da 3 ’s later, was 
voiding with a good stream and good control. A recent examination revealed 
no evidence of recurrence and he has had no complaints referable to his un’nar) 


tract. 

Case 9. W. F. D., S. M. H., 241S6G, aged 65, complained of a decrea.=c in 
force and caliber of his urinary stream and increasing frequency of seiera 
weeks’ duration w’hen first seen on December 19, 1945. 

He appeared to be in good general phj'sical condition. His prostate was defi- 
nitelj’- enlarged in its lateral and anteroposterior directions and the median ur- 
row and notch were shallow. The left lobe was practically filled b}' a stony Jiard 
nodule w^hich seemed to e.xtend be^'ond its borders laterally and at the apex ( ip- 
9, A). This area was so characteristic of carcinoma that a punch biopsj s lu.' 


was not made. ^ 

The patient was placed on 10 mg. of stilbestrol daily and regre.-'! . - 
satisfactory' that by Oetober 17, 194G, the day of his radical prostatectomy, 
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remained only a rnnall nodule of second degree induration in outer and lower 
half of the left lobe (fig, 9, B). 

He developed phlebitis of the left leg 14 days after operation which resulted 
in some readual edema at the time of his discharge 44 days after operation. His 
control was not complete when he left the hospital but became perfect shortly 
afterwards. One area in his gross surgical specimen at the time of operation ap¬ 
peared to be characteristic of carcinoma. The first sections that were studied 
showed no carcinoma and unfortunately repeat sections could not be made be¬ 
cause the surreal specimen had been destroyed. 

After operation the patient discontinued his stilbestrol therapy and in Sep¬ 
tember 1949, a small recurrent nodule about the size of a dime in its greats 
diameter was found a little to the left of midline and about 3 cm. inside the 
anal sphincter. This area was radiated by means of a radium needle containing 
^e element and as a result of tbi^ therapy or an orchiectomy which was per¬ 
formed on October 4, 1949, has completely disappeared. 

In the absence of histopathological proof of carcinoma we have included this 
case for the following reasons: 1) In similar cases we have found it necessary to 





'-i-.U., J L- 

before orchiectomv on August 24,1946. B, condition at time of pros- 
y, 9 months after stilbestrol therapy had been added. 

cut numerous repeat sections before finding a microscopic area of carcinoma, 
-) e gross specimen suggested the presence of carcinoma, 3) the response to 
of th^ was mmilar to that which we have seen in proven carcinoma 

c prostate, and 4) the recurrence was characteristic of carcinoma, 
plaint ^ IIcF., S. AI. H. 213732, aged 62, was first seen in 1945. He com- 

was Icequent and difficult urination. A transurethral prostatic resection 

a ™ -August. 3,1945 and urinary extravasation occurred. Following 

cystnstomy and drainage of the space of Hetzins on August 4, 
P^'fh 1 rapid and quite satisfactory. 

^ 0 o^cal examination revealed no carcinoma. 

ureth' 1 returned complaining of hematuria and a second trans- 

Path resection was carried out 7 days later, 

jjg ° examination showed carcinoma of the prostate. 

Kramin^^ stilbestrol 5 mg. three times daily. On January 7, 1947 rectal 
that e.xt prostate to be of third degree induration 

Heca seminal vesicle for a short distance (fig. 10, 4). 

oa Julv estrogen therapy was slow, an orchiectomy was performed 

entlv Hollowing this the carcinomatous nodule softened and appar- 

n^essed to within the confines of the prostate (fig. 10, B). 



1102 


w. w. scorr and a. l. parlow 


On April 4, 1948 a radical perineal prostatectomy was carried out with little 
difficulty. The patient had an uneventful convalescence and was discharged 
from the hospital 21 days later. 

Pathological studies revealed carcinoma of the prostate. 

The patient has been followed at regular intervals. He has no complaints 
referable to the act of urination and there has been no clinical or serological 
evidence of a return of the cancer. 

Case 11. A. B., S. M. H., 254201, aged 62, was admitted to the hospital on 
October 6, 1946, complaining of urine leakage through a suprapubic incision 
following the removal of bladder calculi 3 months previously in another city. 
He gave a history of frequent and difiicult urination beginning in 1941, compli¬ 
cated by hematuria 4 years later. There "was a past history of active pulmonarj’ 
tuberculosis. 

The patient seemed to be in good physical condition. Examination showed 
the prostate to be enlarged in all diameters. Occup 3 ang most of the right lobe 
and extending up for a short distance in the region of the right seminal vesicle 
was a very hard, irregular mass which was fixed and clinically characteristic of 




Fig. 11. A, prostate before combined orchiectomy and stilbestrol therapy 
in October 1946. B, situation at time of prostatectomy on May 8, 191S. 


was Bfarfcd 


carcinoma (fig. 11, A). Prostatic biopsy studies tvere negative for carcinoma and 
there was no x-ray or serological evidence of metastasis. It w'as our opinion that 
he had a prostatic cancer which was too extensive to permit complete extirpation 
at that time. 

On October 8, 1946 a bilateral orchiectomy was performed and the patient 
was placed on stilbestrol 5 mg. per day. The prostate regressed in size and be¬ 
came softer and the fistula quickly closed. By April 4, 1948 the carcinoma hac 
apparently regressed to within the confines of the prostate e.xcept for a slig it 
e.xtension over the right seminal vesicle (fig. 11, B). 

On May 8, 1948 a radical perineal prostatectomy was carried out with no 
difficulty. His convalescence was uneventful. The catheter was removed 14 ajs 
after operation and when he was discharged from the hospital 6 days later, ic 
had no complaints referable to the act of unnation. ^ _ 

Pathological e.xamination revealed carcinoma of the prostate with stilbe^tro 

effect. _ . 1 I •(n! 

The patient has been followed at regular inteiwmls since leaving the liospi 

He has resumed his normal life and is bothered onl^' by occasional hot m ic 
There has been no physical, x-ray, or serological evidence of a return o i 
disease. 
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Case 12. D. M. D., S. M. H., 280226, aged 63, was first seen on May 28, 1948. 
He complained of difficulty in starting the urinary stream and dribbling during 
the prewous 18 months. 

The patient, a fleshj', white male, appeared to be in good physical condition. 
Digital e-xamination showed the prostate to be moderately enlarged in all diam¬ 
eters. The left lobe was smooth and elastic. On the outer portion of the right 
lobe there was an area of third degree induration that extended beyond the con¬ 
fines of the prostate, reaching from the apex almost to the base (fig. 12, A). A 
biopsy study showed carcinoma of the prostate. 

He was given stilbestrol 25 mg. per day. On this therapy the prostate regressed 
definitely in size. The patient, however, was unable to tolerate the drug and on 
August 12,1948 a bilateral orchiectomy was performed. FoUowing this operation 
the prostate continued to regress in size and became softer. Eight months later 
it was felt that radical surgery was feasible (fig. 12, B). 

On April 12,1949 a radical perineal prostatectomj’' was performed. The catheter 
^as removed 14 days following operation. Four dajm later the patient was dis- 



elsSn' after intermittent stUbestrol therapy of 18 months’ duration started 

'°“dition at time of prostatectomy, 10 months after orchiectomj' was com- 

Dined with stilbestrol therapy. 

charged from the hospital. At this time he had no complaints referable to the 
3 ct of urination. 


Two months later the patient developed frequent urination and some incon- 
™£nce. A short time later he passed a stone following which the incontinence 
symptoms disappeared. As of this date there has been no physical, 
^erological or radiographic evidence of return of the cancer. 

13. F. E. TV., S. AI. H., 263048, aged 64, was first seen on April 25, 1947. 
e complained of frequent urination associated with a gradual diminution in 
c orce and cahber of the urinary stream during the previous 9 months. There 
of loss in weight, hematuria or back pain, 
dif examination revealed a white male apparently in good physical con- 
*0^- Du rectal examination the prostate was definitely enlarged in aH diameters, 
th^^^ second degree consistencj' on the right. On the left 

Cfi *^°^^oncy was stony hard and there was extension to the seminal vesicles 
wg- 13, A). 

Hmpsy studies of the prostate revealed cancer. 

The stilbestrol 5 mg. per day and his urinary ^Tnptoms disappeared. 

,. ‘^f^iuomatous area softened and regressed so .satisfactorih' as to permit 


radical 


surgery (fig. 1 . 3 . B). 
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On July 5, 1947 the prostatectomy was performed. This procedure was com¬ 
plicated by a tear in the rectum which fortunately was discovered and closed. 
The wound healed uneventfully and the catheter was removed 16 days follow¬ 
ing the operation. When discharged from the hospital 2 days later he was void¬ 
ing a stream of good force and caliber and had perfect control. 

Pathological studies revealed carcinoma of the prostate with e.vtension to the 
tissue about the seminal vesicles. 

The patient was followed at regular intervals and on September 5, 1947 he 
complained that he was having some difficulty in voiding. A cystoscopic examina¬ 
tion revealed a stricture at the vesical neck that was resected following which 
the urinary symptoms disappeared. 

Pathological studies revealed granulation tissue with no evidence of maligna^c 3 ^ 

The patient has gone back to work, feels well and has no complaints referable 
to the act of urination. Frequent studies have shown no clinical or serological 
evidence of a recurrence of the cancer, either local or metastatic. 



Fro. 13. A, prostate at time stilbestrol therapy was started on April 25, 1947. B, condi¬ 
tion at time of radical prostatectomy on July 5,1947. 


RESULTS AND DISCUSSION 


The results of endocrine therapy plus radical perineal surgery'' in our first 13 
cases, presented above, have been most encouraging. All of these patients have 
been under treatment 36 months or more. The average time that has elapsed 
since the institution of endocrine therapy is 62 and the longest 95 months. The 
average time that has passed since the radical perineal prostatectomy was per¬ 
formed is 41 months; the longest interval 67 months and the shortest 13. The 
only death in this series (case 4) was due to a primary carcinoma of the stomach 
that occurred 64 months after endocrine therapy was started and 59 months 
after prostatic surgery. A very complete autopsy was performed and a specia 
search was made for recurrent or residual carcinoma in his perineal region ic 
cause pathological studies of the surgical specimen suggested that extension 
beyond its border had occurred in one place. No tumor was found and metastasis 
from the original growth was not demonstrated. Neither of the two patients 
local recurrence continued his estrogen therapy after prostatic surgerjL n our 
first patient in whom this was discovered, histopathological studies of the surpc.a 
specimen suggested that carcinoma has been left bej’ond its borders in t lo 
of each seminal vesicle. Wlien the recurrence was found, 41 months after pros 
tectom}', he was placed on stilbestrol which was later supplemented )> 
x-ray and local radium therapy. AYliile at the present time, 26 months la cr, i 
patient is comfortable, it is evident he has not long to live. The scconc pa icn 
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(case 9) was the one where the surgical specimen was lost shortly after the 
sections for pathological study, which were negative for cancer, were cut. The 
remaining patients in this group are apparent^ quite well. 

Due to a study by the members of the Urosurgical Society of the results of 
endocrine therapy on a series of 540 cases of carcinoma of the prostate that were 
without metastasis when first seen, a very satisfactory yardstick has been ob¬ 
tained for measuring the efficiency of other types of therapy upon patients in 
this stage of the disease (table 1). It is interesting to note that better results 
were obtained where orchiectomy and stilbestrol therapy were combined than 
when either one was used alone. ^Vhen these results are compared with a control 
series by Nesbit and Plumb, consisting of 388 similar cases which were treated 
by the methods in common use before the introduction of endocrine therapy, 
we find that only 34 per cent of the former as against 70 per cent of the latter 
were dead at the end of 36 months. While we believe it would be unwise to attach 
too much significance to the results of a comparative study between a control 


Table 1. Per cent survival at 6 month intervals of640 cases of carcinoma of the prostate without 
_ ''nelaslasis treated hy endocrine therapy. {From study by Urosurgical Society.) 



1 

MONTHS 

NUMBER 

PER 

CENT 

1 

6 

12 

IS 

24 

30 

36 

BIX 

NOT DUE 
TO CA 

Stilbestrol. 

90 7 

R9 9 

7*^ A 

RQ 1 

59 2 

4Q 7 

142 

RiCt, 

Urcbiectomv.. 


Q 

7A n 

RR Q 

62.2 

70.0 

53.4 

66.0 

239 


UrcMectomy and stilbestrol 

95.6 

89.3 

82.3 

76.0 

159 

37% 

Total cases.. j 

540 



It appears that -srhen orchiectomy and stilbestrol are combined in treatment of eancer 
pros ate, result is more satisfactory than ■when either is used separately. 


coMisting of 540 cases, such as that of the Urosurgical Society, and our 
a series of 13 cases, we would like to point out that all of our patients were 
stfib^<!t * months, whereas 34 per cent of the patients treated by 

■tro orchiectomy combined were dead and 66 per cent of the deaths 

We ^^^oer of the prostate. 

trial f results are sufficiently encouraging to warrant further 

® therapy, not only by us, but by others. Even if the results in our 
good, and we doubt that they •will be, we believe 
We of th ™ most instances, where judiciously used, -n-iU prolong the 

nary s ^ and increase his period of freedom from the distressing uri- 

Poim^d nhnost inevitably accompany the late stages of this disease, 

open 0 ^ Previously, the operation entails little or no more risk than other 
of tbe^'T^ relief of prostatic obstruction. Furthermore, the introduction 

fncoatin suture” method of closure by Vest has done much to prevent 

fn occasionally resulted from this type of surgery^. 

therapy^^ carcinoma of the prostate in which the response to endocrine 

ns een very satisfactoiy'^, it is sometimes verj’’ difficult to demonstrate 
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On July 5, 1947 the prostatectomy was performed. Tliis procedure was com¬ 
plicated by a tear m the rectum which fortunately was discovered and closed. 
The wound healed uneventfully and the catheter was removed 16 da 5 's follmv- 
mg the operation. Wien discharged from the hospital 2 days later he was void¬ 
ing a stream of good force and caliber and had perfect control. 

^ Pathological studies revealed carcinoma of the prostate vdth extension to the 
tissue about the seminal vesicles. 

The patient was followed at regular intervals and on September 5, 1947 he 
complained that he was having some difficulty in voiding, A cystoscopic e.vamina- 
tion revealed a stricture at the vesical neck that was resected following which 
the urinary symptoms disappeared. 

Pathological studies revealed granulation tissue with no evidence of malignancy. 

The patient has gone back to work, feels well and has no complaints referable 
to the act of urination. Frequent studies have shown no clinical or serological 
e^ddence of a recurrence of the cancer, either local or metastatic. 



Fig. 13. A, prostate at time stilbestrol therapy was started on April 25, 1947. B, condi¬ 
tion at time of radical prostatectomy on July 5, 1947. 

RESULTS AND DISCUSSION 

The results of endocrine therap}’’ plus radical perineal surgei^' in our first 13 
cases, presented above, have been most encouraging. All of these patients have 
been under treatment 36 months or more. The average time that has elapsed 
since the institution of endocrine therapy is 62 and the longest 95 months. The 
average time that has passed since the radical perineal prostatectomy was per¬ 
formed is 41 months; the longest intenml 67 months and the shortest 13. The 
only death in this series (case 4) was due to a primarj’’ carcinoma of the stomach 
that occurred 64 months after endocrine therapj’’ was started and 59 months 
after prostatic surgery. A verj' complete autopsy was performed and a special 
search was made for recurrent or residual carcinoma in his perineal region be¬ 
cause pathological studies of the surgical specimen suggested that extension 
bej'ond its border had occurred in one place. No tumor was found and mctasf.'isis 
from the original growth was not demonstrated. Neither of the tvo patients i 
local recurrence continued his estrogen therapy after prostatic surgerj'. Jn our 
first patient in whom this was discovered, liistopathological studies of the .surgica 
specimen suggested that carcinoma has been left bej’ond its borders in the 
of each seminal vesicle. Wlien the recurrence was found, 41 months after pr^' a 
tectomv, he was placed on stilbestrol which was later supplemented )\ f 
x-ray and local radium therapy. 1^^Iile at the present time, 26 months la or, i- 
patient is comfortable, it is evident he has not long to live. The scconi p.i 
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(case 9) was the one where the surgical specimen was lost shortly after the 
sections for pathological study, which were negative for cancer, were cut. The 
remaining patients in this group are apparentlj’’ quite well. 

Due to a study by the members of the Urosurgical Society of the results of 
endocrine therapy on a series of 540 cases of carcinoma of the prostate that were 
without metastasis when first seen, a very satisfactory jmrdstick has been ob¬ 
tained for measuring the efficiency of other types of therapy upon patients in 
this stage of the disease (table 1 ). It is interesting to note that better results 
were obtained where orchiectomy and stilbestrol therapy were combined than 
when either one was used alone. When these results are compared with a control 
series by Nesbit and Plumb, consisting of 388 similar cases which were treated 
by the methods in common use before the introduction of endocrine therapy, 
we find that only 34 per cent of the former as against 70 per cent of the latter 
were dead at the end of 36 months. While we believe it would be unwise to attach 
too much significance to the results of a comparative study between a control 

Table 1. Per cent survival at 6 month intervals of S40 cases of carcinoma of the prostate without 
_wetostasis treated by endocrine therapy. {From study by Urosurgical Society.) 



MOKTHS 

NtJUBEK 

IXIGI- 

BIX 

PER 
CENT 
DEAD 
NOT DtTE 
TO CA 

6 

12 

18 

24 

30 

36 

Stilbestrol. 

Orchiectomy.. 

Orchiectomy and stUbestrol . 



75.6 

74.0 

82.3 

69.1 

65.9 

76.0 

56.2 

62.2 
70.0 

49,7 

53.4 

66.0 

142 

239 

159 

34% 

26% 

37% 

Total cases.. 

540 



It a^ears that \vlien orchiectomy and stilbestrol are combined in treatment of cancer 
pros ate, result is more satisfactory than when either is used separately. 

consisting of 540 cases, such as that of the Urosurgical Society, and our 
series of 13 cases, we would like to point out that all of our patients were 
at the end of 36 months, whereas 34 per cent of the patients treated by 
" L-Tol and orchiectomy combined were dead and 66 per cent of the deaths 
We b ^^'^er of the prostate. 

trial f results are sufficientlj’’ encouraging to warrant further 

remaT ‘ ^ not only by us, but by others. Even if the results in om- 

that nre not as good, and we doubt that they will be, we believe 

tifc of th ™ most instances, where judiciously used, wiU prolong the 

nan- 5 ^ and increase his period of freedom from the distressing uri- 

^ Poi^d almost inevitably accompany the late stages of this disease, 

open m ^ P’^mriously, the operation entails httle or no more risk than other 
of the relief of prostatic obstruction. Furthermore, the introduction 

incomiti method of closure by Vest has done much to prevent 

bp occasionally resulted from this tj-pe of surgerj'. 

therapy h carcinoma of the prostate in which the response to endocrine 

PS een verj’^ satisfactory, it is sometimes very difficult to demonstrate 
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the presence of residual carcinoma by means of microscopical studies of sections 
from the surgical specimen. We have had that experience in tn-o of our recent 
cases. In both of these a clinical impression upon rectal examination by at least 
two of the senior members of our staff, repeated positive studies of the prostatic 
secretion prepared by the Papanicolaou method and interpreted by a c 3 doIogist 
especially skilled in this particular field, and regression and softening of the 
suspected area following endocrine therapy, all pointed so strongl}’’ towards car¬ 
cinoma that a follow-up perineal prostatectomy was performed. Pathological 
studies of many sections from both specimens repeatedly showed connective 
tissue formations very similar to those found in cancer of the prostate but the 
epithelial cells were either absent or so changed by the endocrine therapj* that 
a positive diagnosis of cancer could not be made. It is our belief that had serial 
section of the entire specimens been made, nests of carcinoma cells would have 
been found. We have been greatlj'’ influenced in reaching this conclusion bj' an 
experience in one case and observations made from repeated c 5 d;ologic studies 
in others. Pathological studies of a biopsy specimen obtained from the first pa¬ 
tient in our series on his initial visit were typical of carcinoma of the prostate. 
Following orchiectomy and estrogen therap}’’, a radical prostatectomj’’ was per¬ 
formed 42 months after his first visit. Pathological studies of many sections from 
his surgical specimen revealed the same connective tissue stnictural appearance 
mentioned above but again t 3 ’pical carcinoma cells were not found. Cytologic 
studies in the two recent cases mentioned above showed progressive effect of 
endocrine therapy on the malignant cells, which were plentiful when the patients 
were first examined. In one case, after 6 months of therapy, the malignant cells 
completely disappeared and remained absent until the radical perineal prosta¬ 
tectomy w’as performed 2 months later. While the malignant cells in the pros¬ 
tatic secretion of the second patient did not completely disappear, the 3 ’ did 
decrease markedly in number and showed marked estrogen effect before opera¬ 
tion. It would seem that where a decision has been made to tr 3 ' the combined 
therapy described above and where the operator is unwilling to proceed with 
radical surgery’’ without positive histopathological support, such studies should 
be made before endocrine therapy has been instituted. 

In our opinion, all patients who have had a radical prostatectom3’' for cancer 
of the prostate gland should continue a routine course of some 13116 of estrogenic 
therapy for a very long time after operation, regardless as to whether the 3 v ere 
treated in the manner presented above or belonged to the more fortunate group, 
in which because of the size and location of the carcinomatous nodule, a pre 
Iiminar 3 ’' course of endocrine therap 3 ’’ did not seem necessary. It is not a ® 
eas 3 ' to convince some of these patients, who are feeling well and know ^ 

organ which was the source of their trouble has been complete!}' remo\ , 
the}’’ must continue estrogen therapy even though at times it ma} cau..e 
discomfort. However, the reasons for the postoperative continuance o es rOeC 
therap}' are so obnous and valid that even the most stubborn patien 
convinced of its necessity without creating a cancer phobia, if patience anr 
cretion are exercised in their presentation. 
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COXCLHSIOXS 

The first 13 in a series of 22 selected cases of advanced carcinoma of the pros¬ 
tate that were treated by endocrine therapy combined with a follow-up radical 
perineal prostatectomj- have been presented in detail. 

While this report has not been submitted as an evaluation of the ultimate 
mortality in such cases, we believe the results to date warrant a further trial of 
this therapy, not only by us, but b 3 ’' others. 
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The early diagnosis of malignant lesions of the prostate, urinary bladder and 
kidney continues to be difficult. When carcinoma of these organs can be removed 
before extension and metastasis to adjacent and distant tissue have been estab¬ 
lished, cure is possible. The vast majority of all malignancies are not diagnosed 
early enough so that radical excision may be successfully accomplished. Usually 
the diagnosis is made after the disease has extended beyond the tissue of origin. 

The only accurate method for diagnosis of carcinoma of the prostate is biopsy. 
There are three different methods of approach for removal of tissue from the 
prostate for diagnosis; namely, transurethral resection, perineal e.\’posure of the 
gland, and lastly, needle aspiration through a perineal approach. Any of these 
methods is satisfactory if one is certain that the tissue studied is representative 
of the lesion. Unfortunately, deeply-seated, small carcinomatous areas in the 
prostate are difficult to locate for satisfactoiy microscopic study. The diagnosis 
of carcinoma of the bladder is less difficult in that it may be diagnosed by cysto- 
scopic examination; and the tissue for microscopic study is more accessible. 
Malignancy of the kidney is usually diagnosed by means of x-ray and pyelo- 
graphic studies. Occasionally free tumor cells in clear or bloody urine may be 
obtained and a diagnosis made. 

During the past half century the attention of biologists has been dravm to 
many of the finer details of the cell. Some of these studies indicate that cytologic 
differences exist in certain instances between neoplastic cells and their cells of 
origin.* • ^ These studies have received relatively little attention from the routine 
pathologists. It has, therefore, seemed to us to be worthwhile to study the Golgi 
material and mitochondria in benign and malignant prostatic tissue and in car¬ 
cinomas of the bladder and kidney to try to determine whether there is an> i 
ference which may be helpful in establishing a better understanding of thc.c 
tumors, and more especiallj’’, an earlier diagnosis of carcinoma of the prostate. 


Read at annual meeting, American Urological Association, Washington, D. C., N-iJ 

'This study was sup^rted in part by' a grant in aid from the National Cancer Institu c, 

United States Public Health Department. . r „nfl milicnant 

* Lewis, W. H.; Some cultural and cj'fological characteristics of normal , 
cells in vitro. Arch. f. e.vper. Zellforsch., 23: ^2C, 1939. of induced and 

= Dalton, A. J. and Edwards, J. E.: Mitochondria and Golgi app^aratu^' 
spontaneous hepatomas in the mouse. J. Nat. Cancer Inst., 2: oOo-oio, . 
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In. defining Golgi material we refer to a material within cells which is black¬ 
ened by osmic acid or by silver salts, is distinct from particulate matter which 
may be similarly blackened, is interpreted by different writers as fluid, semi¬ 
fluid, and is sharply separated from the surrounding cytoplasm so that its sur¬ 
faces constitute interfaces on which metals and a few dyes may be absorbed. It 
has been variously described as a series of canals or vacuoles or as threads of 
lipoid material. It was originally described as a network but some authors in¬ 
terpret that picture as the result of the fusion of original separate granules. 
Many present day cytologists interpret this as an artefact of cytoplasmic fixa- 
tion.’~5 It sometimes forms a perinuclear cap but it is to be distinguished both 
from metal precipitated on the nuclear membrane and from lipoid droplets ab¬ 
sorbed on the nuclear surface. In epithelial cells, the usual position of the Golgi 
material is in the C 3 rtoplasm distal to the nucleus; that is, between the nucleus 
and the free surface of the cell. 

The function of the Golgi material is still under discussion. Since the identifi¬ 
cation of the Golgi material and the accumulation of evidence of its presence in 
most animal cells, many studies have been concerned with its significance. At 
present the more generally accepted h 3 rpothesis is that the Golgi material is in 
som^e way concerned with both secretory and excretory functions of the cell.®' ’’ 
Next to the nucleus and chromosomes, mitochondria are the most conspicuous 
and abundant constituent of cells. They have a typical morphology, filamentous 
or rod^haped, occasionally granular, with a remarkably constant and uniform 
thin most cell types. They appear to be self duplicating elements which grow 

y elongation, dividing across their length. They are universally found in active 
cells.®' ® 


i itochondria are considered to be one of the essential living elements of the 
sfe ^^®°hcally they contain phospholipids.® They apparently are the 

lem the cell where the energy of molecular oxygen is ultimately’' transferred 
u lUzed. Important enzymatic acti'vities occur either in or on the surface of 

c onclna such as those invoh’ing some of the most important respiratory 
enzyme systems.'®- u 

Some investigators believe that secretory and pigment granules are derived 


chemical composition of the Golgi element. Quart. 

4^^ j * ooi i”7ij 1944 

Newapparatus: Interpretation of its structure and significance. Ann. 
' Palart r 1946. 

‘ Cvtolnm, Ibe Golgi apparatus. Anat. Rec., 103: 77, 1949. 

®tapters 4 and^S l^bysiology, G. Bourne, editor. Oxford University Press, 1942. 

TT • 

cell. Ouart ■pAavV status of our knowledge of the Golp apparatus in the animal 

.'Claude A 4945. 

biochemical fnViit- cells; Morphologj’^, chemical constitution, and distribution of 

’Benslev R ““"^ey Lectures, series 43, pp. 121-164, 1948. 

341-353 1937^ ' '^^4' distribution in mitochondria of guinea pig liver. Anat. Rec. 

"lalian ti^ue?’ ? 41., Schneider, W. C. and Palade, G. E.: Cidochemical studies of mam- 
properties of of intact mitochondria from rat liver; some biochemical 

194 ^j ^cnonana and submicroscopic particulate material. J. Biol. Chem., 172: 

ii c t * 

"otanoic acid v" ^ptracellular distribution of enzj-mes. III. The oxidation of 

acm bj rat hver fractions. J. Biol. Chem., 17G: 23^-266, 1948. 
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directly from mitochondria. Such granules are supposed to contain the accu- I 
mulated products of the metabolic acthuty of mitochondria.^'■ j, 

Mitochondria are considered to give certain staining reactions, particularly ■. 
a specific one with Janus Green B in low concentrations of the dy^e.’* , 

f' 

MATERIALS AND METHODS 

The types of material studied are presented in table 1. 

Whenever possible normal or nninvolved tissue was obtained for comparative / 
study. Since both the mitochondria and Golgi substance are subject to rapid ' 


Table 1. Tissues studied 

Prostate; 

Benign. 

Malignant. 


150 

32 


Total 


1S2 


Urinary bladder: 

Controls. 

Islalignant. 

Total. 

Kidney: 

Nonmalignant lesions 
Malignant tumors.... 

Total. 


SO 



21 ' 


* In 5 of the 32 malignant prostate cases, stilbestrol was given but in each of these 
cases tissue was obtained both before and after the period of treatment. 


postmortem change and disintegration, it was necessary that the tissue speci¬ 
mens be placed in the appropriate fi.\ing solution wathin 15 minutes from tbe 
time of interruption of the circulation. Our procedure has been to have the 
technician assigned to this project attend the operation personally', gonmed and 
masked like the “floating” part of the operating team. The methods used to 
obtain the specimens were surgical removal of the prostate, kidney and bladder, 
partial removal of prostatic tissue with the cold puneh, and transurethral re¬ 
section (Borne). 

The Golgi material was m'sualized by an osmic acid method (Nassonov modi¬ 
fication of Kolatchew’s method).^ 

The mitochondria were fixed and stained by a modified Regaud method.- 


» Woods, M. W., DuBuy, G. H., Burk, D. and H^cssebach, M. 
the nature of the cj-topla^c particulates in the Cloudman m^la- 

rived Algire S91A partially amelanotic melanoma, and the Harding-l as-cj mou.c m.in 

noma. J. Kat. Cancer Inst., 9. 311“323,1949. WnTematic activities of 

" Dubuy, H. G., Woods M. W., Burk, D. and lackey, relation- 

icolated amelanotic and melanotic granules of mouse melanomas anu 

ship to mitochondriajJ. Kat. Cancer Inst., 9: 32^330, -..-Iiondria., Am. J. Anat., 
Cowdry, E. V.; The general functional significance of mifoclionana , 

19: 423-440,'1916. 
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numli' ■^’ ™tochondna in cells of benign proslatic hyperplasia. Relatively few in 
jQg T®''- X 900. B, mitochondria in malignant cells in adenocarcinoma of prostate. Nu- 
{>gi .. . , “'^ous filaments. X 900. C, Golgi material in cells of benign hyperplasia of prostate. 

small in amount and located near nucleus. X 900. D, Golgi material in malignant 
tf. adenocarcinoma of prostate. Golgi material is relatively large in amount, extending 
a considerable distance toward free surface of the cell. X 900. 

RESULTS 

Prostate. Observations on lesions of the prostate will be reported in detail 
'bewhere, so that only a brief summarj' will be presented here. Mitochondria 
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\ ' ■'y* 


Fig 2 .1, mitochondria in cells of bladder Oolni matcri.il iii I'H'' 

■ntrated as a perinuclear cap on distal side of is al to nin U ii- X 

adder epithelium Small m amount and V' " 'lo^V ,a '’'T 

, mitochondria in cells of pap.l ar^ <'^™ma "f ,h1s of inhltr itini: c ,r. 

icle ir can on dista side of nucleus X 000 1), mitociioiniria .. .ickine / 

m!a of bhukler In most cells pcr.nucle ir concentration =een in H and ^ 

. cells of benign hype.plas.a ate consistently ^;^X.'an'i an' 

lents uith spheies piedominating Ibey ate lelatneh f cmU'-li- 

Inted m the nanou .stt.mds of cytoplasm sunot.nd.ng the nt.mcr 
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characteristic of these cells (fig. 1, A). IMitochondria in cells in adenocarcinoma 
of the prostate were found regularlj' to be present as numerous fine, tenuous 
filaments (fig. .1, B). The Golgi material showed greater variation than did the 
mitochondria but in general, it tended to be smaller in amount and located closer 
to the nucleus in cells in benign hyperplasia (fig. 1, C) than in adenocarcinoma of 
the prostate (fig. 1, D). 

Urinary bladder. Good control samples of the transitional epithelium of the 
urinarj' bladder exliibiting mitochondida and Golgi material were rather diffi¬ 
cult to obtain. Contraction of the smooth muscle ot the bladder wall before and 
during fixation resulted in folding of the epithelium and occasional!}' in separa- 



f. ?■ -"t! Golgi material in cells of papillary carcinoma of bladder. In many cells it is 

infill proximal rather than distal side of nucleus. X 900. B, Golgi material in cells of 
tint carcinoma of bladder. It appears as a heavy mass of osmiophillic material on 

Slue of cell toward nearest blood vessel. X 900. 


twn of the epithelium from the underhung connective tissue. In addition it is 
c aracteristic of the method used for the most superficial cells in a block of tis- 
to contain poorly visualized and preserved Golgi material. There was enough 
iRaterial obtained however, to give us reasonably good examples of the mito- 
c londrial distribution and the pattern of the Golgi material in this control tis- 
^e. ^litochondria in cells of the bladder'epithelium consisted of veiy small 
aments and spheres concentrated as a distal perinuclear cap (fig. 2, .-1), The 
'0 gi material wa.s found to consist of a rather small amount of osmiopliilic 

material in the form of heai-x- closelv knit .^trands on the distal side of the nucleus 
mg- 2, B). 

^litochondria in cells of papillaiy carcinoma of the urinarj' bladder occupj- a 
arger cytoplasmic area than tho=e in cells of the epithelium of the bladder in 
P rol specimen.^ but continue to be oriented as a distal perinuclear cap (fig. 2 
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C) In the cells of infiltratino carcinoma of the bladder the mitocJioadria tend to 
be distributed more evenly throughout the c.ytoplasm (fig. 2, D). 

The Golgi material in many cells of papillary carcinoma of the bladder is 
found to be located near the proximal rather than the distal side of the nucleus 
suggesting a change in polarity of such cells (fig. 3, A). However, a similar shift 



Fig. 4. .4, mitochondria in ceils of pro\im.iI convoluted tubule in uninvolvcd .irc.'i of 
kidney. Thej- are in form of long, thick filaments X 900. B, mitochondria in ''""hpoi^ho.ir- 
ing cells of clear cell carcinoma of kidney. They are numerous, small granules. X .KX). 

in the position of the Golgi material is sometimes found in cells of epithelial in¬ 
vaginations in control material. In cells of infiltrating carcinoma of the bladder 
the Golgi material is found consistently to be located proximaily, i. e., betueen 
the nucleus and the cell surface nearest connective tissue tind blood vc.'sels (fig. 


3 . 

Kidney. As vas to lie expected, we e.xpericnccd difficidty in obtaining hc.a t n 
control kidney cells for comparison with malignant cell'-. Figiire t, A .riiow.s f ic 
mitochondria in proximal convoluted tubule cells from apparently uniiuo\(< 
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'•■i|»”' ■y coT^R^-St'^'^l r‘-"i-”'’ Td“?’ mbule in uninvohed nre^l of 

>'^ 0 C f-olrt ; ^ maj-nal in hpoid-bpanns ce!I= w a clear cel! carcinoma of kidnev 

E-c-.i - • '-'™® maienal in nonlipoid-I>»ann 2 ceHc oi clear cel! carcinoma of kidnei- Tr ■■’ 
-e-di increas- j in amount compared vriih that seen in B. X p5b -kidnet. It is 

tS’d hy'Jronephro.ia- Mitoc-hondria of the proximal convoluted 

ale ceUa. hoviever. cannot }>e con.-idered a^ t.^-pical of all kidnev cel]= Lon- 
Slament- are aI=o pre.^nt in distal convoluted tubufe 
' bat co.lectmg tubule and Henle - loop cells contain moderate number-; of 
Epithelial ceil, of Botvmans caputle contain relati^-elv 
• small filaments and sphere.. In the lipoid laden cells of clear cell carcinoma 
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of the kidney the mitochondria were found to be small spheres, few in number, 
located in the endoplasmic areas between the lipoid granules. Areas of clear cell 
carcinoma are frequentin'" found in which lipoid material is scarce or absent. 
Cells in such areas contain very numerous small granular mitochondria (fig. 4, B). 
jNIitochondria in cells of adenocarcinoma of the kidney are present as rather 
numerous tenuous filaments. 

The Golgi material in cells of uninvolved kidney parenchnana appears as a 
moderate amount of osmiophilic substance in the form of granules and filaments 
located between the nucleus and the distal border of the cell (fig. 5, A). A not 
dissimilar picture is seen in other cell tjqDes in kidney parenchjma, although the 
epithelial cells of the glomerulus possess a relativel 5 ’' large amount of Golgi ma¬ 
terial in proportion to their cjdoplasmic area. The Golgi material in cells of 
adenocarcinoma of the kidnej'" is similar to that found in control kidney paren- 
chjuna but in cells of clear cell carcinoma it forms a heaAy dense network (fig. 5, 
B). In cells free of microscopically demonstrable lipoid in this type of tumor, 
the Golgi material is greatl 3 ^ increased in amount (fig. 5, C). 


DISCUSSION 


Fairl}’’ consistent differences in mitochondrial number and in the relative 
amount of Golgi material has been found to exist in cells of benign vs. malignant 
lesions of the human prostate.' The mitochondria of cells in benign hj'perplasia 
were found to be relativelj" large and few in number while those in cells of adeno¬ 
carcinoma of the prostate were relativelj’’ small but numerous filaments. The 
Golgi material in cells of benign h 3 Tierplasia of the prostate varied somewhat in 
amount but was regularl 3 '^ found in close proximit 3 ' to the distal border of the 
nucleus. Cells of adenocarcinoma contained relativel 3 ' large amounts of Golgi 
material frequentl 3 ’’ located at a considerable distance from the nuclear mem¬ 
brane. These results suggest that increase in number and decrease in size of 
mitochondria ma 3 ' prove to be an additional criterion of malignancy in 
particular instance. The difference in the amount of Golgi material befueen 
lyperplastic cells and cells of adenocarcinoma has been a consistent finding. 
However, the vagaries of the method used to idsualize the Golgi material am 
the fact that onb' a limited area at the peripheiy of a section contains good c.v- 


amples probabh- makes this finding of academic interest onh*. 

It is well known that the histologic structure and organization of carcinoni.u 
of the urinaiy bladder are of little value in prognosis. In other words, (umor.> n it i 
similar histologic structure ma 3 ' give clinical evidence of greatly different gron t i 
rates and per cent of recurrence after removal. In the present sfucb', t ic mi o 
chondrial distribution in cells of papillaiy carcinomas has been .‘•hovn 
from that in infiltrating papillar 3 ' carcinoma. e have no evidence 
that this difference is consistenth' correlated with differences in grovt i ra ( >^r 
with the other factors associated with “degree of malignanc 3 '.’ I ho ^ 

that such a correlation exists certainh' warrants further study of t ic 03 '> 
of this group of tumors. It is also interesting to speculate on Die ' 

the shift in position of the Golgi material in cell'' of carcinoma" nt le • . 
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bladder. This change in position which sometimes is foimd in cells of presumably 
normal bladder epithelium may result from an actual change in orientation of 
these cells during the process of contraction and thickening of the epithelium at 
the time of fixation. However, this change is only occasionally found in such 
epithelial invaginations. The possibility must also be considered that cells ex¬ 
hibiting this reversal in position of the Golgi material are neoplastic. It is possible 
that they are the xdsible evidence to be correlated with the facts that papillomas 
of the urinary bladder are frequently multiple and that recurrence of these tumors 
may be at a site different from the original locus. 

^ ery little can be said concerning the cytolog}’' of the kidney tumors studied 
so far, the number of tumors studied being too few. The general form and dis¬ 
tribution of the mitochondria and the pattern of the Golgi material in cells of 
adenocarcinoma of the Mdney resemble those found in control kidney cells. 
It ^ only be stated that the number and size of mitochondria and the amount 
ana pattern of the Golgi material in cells of clear cell carcinoma differ from those 
seen in any of the parenchymal cells of control kddneyss 


SUMMARY 


- cytologic study of a series of benign and mahgnant lesions of the prostate 
1 control tissues and malignant lesions of the urinary and nonmalignant and 
nm ignant lesions of the Iddney has been carried out. Special attention has been 
given to variations in size and number of mitochondria and to differences in the 
amount of Golgi material. 

^ Cefc of adenocarcinoma of the prostate were found to contain a greater num- 
n ™^Iochondria and an increase in the amoimt of Golgi material when com- 
^ vith cells of benign hyperplastic lesions. 

ivere f transitional epithelium of the urina^’^ bladder 

concentrated as a perinuclear cap on the distal side of the 
of th ' ^ ^Ivibution of mitochondria was found to be retained in papillomas 
cino ^ bladder but lost in many of the cells of infiltrating papillary car- 

Iheli^ ^ Golgi material, distal to the nucleus in cells of transitional epi- 
tioas ‘ ' to be reversed in position in some cells in epithelial invagina- 

Ihe bl^rfnormal bladder epithelimn, in many cells in papilloma of 
Th^ in all cells in infiltrating papillary carcinoma, 

v^’ere in^*™ niitochondria and amount and pattern of the Golgi material 
sunilar in adenocarcinoma of the kidney* and uninvolved kidney 
''^ere mitochondria in nonlipoid-bearing cells of clear cell carcinoma 

in anv of , ™ number and much smaller in size than the mitochondria 

terial'in h uninvolved kidney parenchyma. Similarly, the Golgi ma- 

chvm^i ^ if greatly* increased in amount over that seen in any* paren- 

-mai cells of control kidneys. 

S. 17th St., Philadelphia 3, Pa. 
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DISCUSSION 

Ds. Harold L. Stewart (Bethesda, Md.): I might say a word about tlic his¬ 
tory of this work. Dr. Dalton has been studjdng mitochondria and Golgi in c.v- 
perimental tumors for a number of years. When Dr. Edwards was working at the 
National Cancer Institute before the war, he made a study of the gross and micro¬ 
scopic pathoiogj^ of experimental cancer of the liver in rats treated witli the azo 
dyes. Dr. Dalton studied the mitochondria and the Golgi material in these ex¬ 
perimental tumors and compared these respective structures with those in the 
normal liver. It was possible to demonstrate a difference on this basis between 
normal liver and hepatic cancer. 

Early in the war Dr. Bothe came domi to the Naval Hospital in Bethesda. 
We became acquainted, and I believe I was the catalyst in bringing Dr. Bothe 
and Dr. Dalton together, one a practicing surgeon and the other a C3'tologist, 
who have since collaborated on a study of urological tumors, the results of winch 
you have heard todaj'. 

Like Dr. Mostofi, I cannot overemphasize the importance of collaborative 
work of this tj'pe. I tliink that the practicing urologists who see these tumors in 
all stages of development, tumors of the kidne}’’, tumors of the bladder, tumors 
of the prostate, would do w'ell to set up similar collaborative studies with men in 
the basic sciences. Much remains to be done, and it is necessarj’^ to use material 
from human beings, since there is no counterpart for tumors of the kidne\' and 
prostate in the lower am’mal. 

So far as cancer of the bladder is concerned, there is an e.xperimental tool for 
studying that lesion and it would be interesting to see confirmation of these 
studies today done in dogs treated wdth betanaphthylamine which produces 
cancer of the bladder. 

One cannot overemphasize the importance of working with human material 
in the cancer field and it is to be hoped that the excellent study presented today 
wdll stimulate further work in this and other fields. 

Dr. Albert E. Bothe: I neglected to say that this work was done in the 
laboratory at Jeanes Hospital in Philadelphia and not at the National Cancer 
Institute, but in cooperation with them and especially Dr. Dalton. 

I am going to ask if Dr. Dalton may come up and go on with this discussion. 

Dr. Albert J. Daltox (Bethesda, Md.): The problem of getting materia 
for this type of study has been difficult and this was my first opportunit 3 ' to loo' 
into this t 3 pe of material after having done a fair amount of vvork on experimen a 
animals. It has turned out, actually, to be of more interest, both from a un a 
mental point of view and practical, than the animal e.xpcriment.ation. 

In regard to the possibilit 3 ’- of simplif 3 ring or shortening the technique- re 
quired to visualize mitochondria and Golgi material, the possibility so .or os 
Golgi material is concerned is vei^’’ slight, but it does .cecm reasona j e ( m ! , 
with further study, it looks like the approach would be practical, d wou t 
possible to visualize the mitochondria in fresh material, using the phase con 
microscope and using it within a relative^' short time after or c\cn 
operation. It would also be possible, by' the development of a smear cc ini 
and examination of mitochondria immediate^', to give probao 3 as T”/" ‘ 
xiew of the material as can be done by the Papanicolaou technique, mi 
for the future. 



The Journal of Urology 
Vol. 65, No. 6, June 1951 
Printed in U.S.A, 


FINAL REPORT OF A CASE OF TRUE HERMAPHRODITISM 
WITH REPAIR OF PERINEAL HATOSPADIAS 


W. CALHOUN STIRLING and ALFRED J. SURACI 


In 19IG, a preliminaiy report of a case of true hernraphroditism was made in 
which male and female elements were found in the same individual. At that 
time 37 other cases of true hermaphroditism had been reported in which the 
diagnosis was confinned pathologic study. Since that time additional cases 
have been reported by Davis, Weed, and Segaloff in which the diagnosis was 
confinned microscopically. 

Hinman states; “Heimaphroditism may be an ata\dstic recurrence of an earlier 
ancestral condition and the adult e.xpression of abnoimal embiyonic potentiahty.” 

During the sixth or seventh week of embryonic life the external genitalia 
begin to take the form of male or female, and the specific ovarian or testicular 
hormones come into play and thus lead to the differentiation of the internal and 
external sexual organs into male or female. In this sex differentiation other 
glands of internal secretion maj' begin to play their part. It is well known that 
hyperplasia of the adrenal cortex is associated with marked change of secondarj^ 
sex characteristics in the female. It is probable that the honnones from the 
adrenal cortex have either a direct or indirect masculinizing effect, just as a 
tumor of the adrenal cortex produces a condition known as virilism, in which a 
previously normal young woman may suffer atrophy of the breasts, development 
of hair on the face and abdomen, and rapid growth of a sizable “penis” from the 
previously small clitoris. 


Hermaphroditism is arbitrarily divided into true and false types. The former 
■s germinal or glandular and includes lateral, unilateral or bilateral types, 
"heieas the latter embraces the majority of cases reported. The case herein 
reported belongs to the lateral type as an ovarj^ was found on one side and a 
testicle on the other. Doss and Priestlej'^ reported one of true hermaphroditism 
ui which an ovotestis was present on each side. The}’' were able to separate these 
structures and remove the ovarian tissue. Mclver reports a similar case but was 
unable to separate the two gonads. Pseudoheimaphroditism is tubular and 
inteinal and may be unilateral or bilateral and inelude either sex. The genital 
or external type includes either sex as does the psjmhical or somatic types. True 
exuahty embraces approximatety 40 cases, whereas the pseudo type includes 
niOTe than 900 cases, of which 722 were of the masculine variety. 

espite fantastic reports to the contrar}’', true hermaphroditism does not 
rep j dual sexual capacity as no authentic case has been reported in which the 
^ 1' idual was receptive to both male and female. One maj' find a well developed 
'ii*?’ testicle is generalty undescended, and spennatogenesis is absent. 

P^oudohermaphrodite, on the other hand, presents bizarre variations of 
oth internal and external. Several cases are cited in which a 
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DISCUSSION 

Dr. Harold L. Stewart (Bethesda, Md.): I might say a word about the his¬ 
tory of this work. Dr. Dalton has been studying mitochondria and Golgi in e.v- 
perimental tumors for a number of years. When Dr. Edwards was working at the 
National Cancer Institute before the war, he made a study of the gross and micro¬ 
scopic pathology of experimental cancer of the liver in rats treated with the azo 
dyes. Dr. Dalton studied the mitochondria and the Golgi material in these e.\'- 
perimental tumors and compared these respective structures with those in the 
normal liver. It was possible to demonstrate a difference on this basis between 
normal liver and hepatic cancer. 

Early in the war Dr. Bothe came down to the Naval Hospital in Bethesda. 
We became acquainted, and I believe I was the catalyst in bringing Dr. Bothe 
and Dr. Dalton together, one a practicing surgeon and the other a cytologist, 
who have since collaborated on a study of urological tumors, the results of which 
you have heard today. 

Like Dr. Mostofi, I cannot overemphasize the importance of collaborative 
work of this type. I think that the practicing urologists who see these tumors in 
all stages of development, tumors of the kidney, tumors of the bladder, tumors 
of the prostate, would do well to set up similar collaborative studies with men in 
the basic sciences. Much remains to be done, and it is necessary to use material 
from human beings, since there is no counterpart for tumors of the kidney and 
prostate in the lower animal. 

So far as cancer of the bladder is concerned, there is an experimental tool for 
studying that lesion and it would be interesting to see confirmation of these 
studies today done in dogs treated with betanaphthylamine which produces 
cancer of the bladder. 

One cannot overemphasize the importance of working with human material 
in the cancer field and it is to be hoped that the excellent study presented today 
will stimulate further work in this and other fields. 

Dr. Albert E. Bothe: I neglected to say that this work was done in the 
laboratory at Jeanes Hospital in Philadelphia and not at the National Cancer 
Institute, but in cooperation ■with them and especially Dr. Dalton. 

I am going to ask if Dr. Dalton may come up and go on with this discussion. 

Dr. Albert J. Dalton (Bethesda, Md.); The problem of getting matena 
for this type of study has been difficult and this was my first opportunity to loo' 
into this type of material after having done a fair amount of work on experimenta 
animals. It has turned out, actually, to be of more interest, both from a un a 
mental point of view and practical, than the animal experimentation. 

In regard to the possibility of simplifying or shortening the techniques re 
quired to •visualize mitochondria and Golgi material, the possibility so ar 
Golgi material is concerned is very slight, but it does seem reasonab e la > , 
with further study, it looks like the approach -n'ould be practical, it vou 
possible to -visualize the mitochondria in fresh material, using the phase con r 
microscope and using it vdthin a relatively short time after or even 
operation. It would also be possible, by the development of a smear tec 
and examination of mitochondria immediately, to give probably as qinc 
vdew of the material as can be done by the Papanicolaou technique, j 
for the future. 
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urogram revealed a nonnal upper urinaiy tract. Two lOF sounds could be passed 
simultaneously into the urinarj- meatus without touching, one into the bladder, 
the other into the nidimentary vagina which connected to the urethra 3 cm. 
proximal to the external opening. This cul-de-sac was approximatelj'^ 8 cm. in 
length. The labial folds were soft, and gonads could not be palpated either in 
the labia or in the inguinal canals. 

The urine and blood examinations were normal. An estimation of the estrogen, 
androgen content of the urine indicated androgenic estimation of 59 i.u., estro¬ 
genic reading of 20.4 i.u., a ratio of 2.9. The 17-ketosteriods were 10.3 mg. per 
24 hour specimen or 7.3 mg. per liter. (Xonnal male 15 to 20 mg., normal female 
0 to 7 mg.). These assays revealed the fact that the individual was bisexual, 
scarcely more male than female, although the psychological attitude of the 
patient as well as the secondaiy sex characteristics were definitel 5 '^ masculine. 



P^°t°Scaph showing good muscular development and general contour of 
- • , external genitalia; note distribution of hair and appearance of penis. 


h view of these abnormal findings the patient’s family was anxious to make 
2 true determination of the sex so the patient was admitted to the hospital for 
exploratorj^ operation. Dr. F. X. IMcGovern saw the patient and confirmed 
? findings. On August 5, 1943, the right inguinal canal was again explored but 
neither testicle nor spermatic cord was present. The upper angle of the incision 
enlarged so a limited exploration of the peritoneal content could be made. 
^ eai the midline a small but well formed uterus was found. On the right side a 
^all ovarj'^ and fallopian tube were attached to the right cornu of the uterus, 
gjmecologic confrere. Dr. R. J. Jansen, saw the patient at this time, confirmed 
le above findings, and recommended a hj'sterectomjr On the left side of the 
h erus a typical vas deferens was attached, but could not be traced to the tes- 
>ce. IVe were quite sure that testicular tissue was present as the masculine 
-econdaiy sex characteristics were so evident, but did not feel justified in ex- 
p oring the left inguinal canal in order to satisfy our surgical curiosity. The 
renal glands could not be palpated. In view of these findings and after careful 
consideration of the factors involved, it was decided to convert the individual 
>n 0 a male by removing the diminutive uterus and ovary. This was done and 
>e adherent phallus freed from its attachment to the raphe (fig. 2). 
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pseudohermaphrodite has married, and was later proven to be a member of flie 
opposite sex. 

In the treatment of true hennaphroditism the physician is faced with a grave 
responsibility if an attempt is made to alter the sex pattern of the individual. 
In view of the fact that most of these indiA'iduals are reared as a male, thcr 
should under ordinaiy circumstances be brought up as a male, obviating the 
chance of a homosexual marriage. 

Cahill states that maldevelopment of other parts of the genital tract is fre¬ 
quently observed in this condition and as a result of malfoimation, or from 
pressure or obstruction, evidence of urinarj^ tract infection may develop. In 
other instances surgical procedures may be necessaiy^ such as amputation of the 
clitoris or partial removal of an accessory gonad. 

Recent developments in the field of endocrine therap 3 '' maj' eventualb’’ effect 
beneficial results in both the intersexual type and the definite hennaph 2 -oditc. 
It was utilized b 3 '’ Mclver, Lattimer, Engle and Yeaw, and is being cariued out 
in the case herein presented. 


REPORT OF CASE 

A. L., a white individual, aged 20, was examined July 26, 1943. Since birth, 
lack of control of the direction of the urinary stream, cryptorchidism, and ab¬ 
sence of the scrotum and penile urethra were observed. See figure 1. 

The patient stated it was necessary to assume a sitting position to urinate 
because of the presence of a perineal opening. An anomalous problem was pre¬ 
sented as the condition was a constant source of embarrassment to this patient 
particularly when in school. There was no evidence of menstruation nor rvere 
any cyclic emotional disturbances experienced during adolescence. 

The patient’s general health was good, and aside from this anomaR he had 
not been ill. The individual was emotionally stable, not easily e.\'citcd, and 
enjoyed the company of boj’’s rather than girls. A sister sermr-al 3 'ears older vas 
noi'mal, and the parents stated there was no histoiy^ of abnormal sexual develop¬ 
ment in the famity. He Avas a Avell nourished and dermloped adult of masculine 
appearance, there being no excessive deposit of fat. In the lower abdomen a .wav 
was located in the midline as Aveil as a second one in the right inguinal region. 
At the age of 6 3 ’’ears an unsuccessful attempt had been made elsewhere to cor¬ 
rect the cryptorchidism. 

Clinical^" neither kidne 3 '^ was palpable, and no masses could be deteetc . >e 
external genitalia Avith the exception of the phallus resembled that of a^fema e 
as tAVo well developed labia were present. The phallus measured 4 h3 ^ 
was normal in shape, but was markedty adherent to the raphe. 
was AVcll developed, but there was no evidence of a penile urethra. 1 ire t is ri n 
tion of labial hair Avas g 3 'necoid. The urinary meatus was located in the pciitiemr^ 

3 cm. anterior to the anus, and there was no evidence of a separate 
fice. The contour of the body and deposit of fat were typically am roii ’ 
enlargement of the mammary gland.s was noted. .\n x-ray study revea ^ 
bony pelvic outlet, and the bone development was not advancer. . n ■ 
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Following this, liis fourth major opeiation. the patient became moie masculine 
in appeaifnce and attitude. He tiied to enlist m the Aimy and later planned to 
study medicine, but his physical condition piecluded the foiToer, and his lack 
of education the latter. 



Fig. 3. .4, uterus B. rete testis 



Fig 4 Fallopian tube 

had tw patient had lost so much time fiom school, and had 

later dat^ 1 '' mthin a shoit time, the patents decided to defer to a 

hbido i*^ plastic opeiation on the penneal hj'pospadias At that time the 
ftections *-^1613' andioid in chaiactei, and he stated that he had noiTnal 
an at inten-als nocturnal emissions (which is seiiously doubted) The 
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A year later Dr. Hugh H. Young saw the patient in consultation, went over 
the slides and confirmed the gross and microscopic findings. He performed a 
cysto-urethroscopic examination, found the bladder normal but the veriunon- 
tanum and prostate were absent. A rectal examination also revealed the absence 
of the prostate and seminal vesicles. 

In the interim the patient resumed his school work, and had no s 3 '^mptoms 
other than previously observed. He was placed on testosterone propionate 10 
mg. veekly in an effort to stimulate his secondar 3 '’ male characteristics. After 



Fig. 2. Showing location of organs and their anatomical relationship 

taking this hormone for 16 months a definite increase in the distribution of hair 
was noted on the face and chest. The size of the phallus has lemained about the 
same. 

On December 12, 1944 (sixteen months later) while lifting a heavy object, 
sharp pain was e.xperienced in the left inguinal region. An examination ic\ca et 
a mass which on exploration proved to be a him, small testicle attached to t ic 
speimatic cord l 3 dng free in the hernial sac. There was marked atioph 3 o t le 
epidid 3 mis. It was decided to place the testicle in the left labial fold, anc lonrig 
it to the inner portion of the left thigh, following which the hernia vas repenc ^. 
A pathologic study of the removed utei-us, fallopian tube, ovaiy, and a 
of the testicle confiimed the piesence of all of these elements, rhesc ns o 
studies weie made by Drs. .1. W. Lindsay and T. Winship. Sections of t ic ouio 
rei-ealed t 3 'pical stroma but no graafian follicles were present (figs.., an • • 
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Following this, his fourth major operation, the patient became more masculine 
in appearance and attitude. He tried to enlist in the Aimy and later planned to 
study medicine, but his physical condition precluded the fonner, and his lack 
of education the latter. 



Fig. 3. .-I. uterus. B. rete testis 



Fig 4. Fallopian tu5>»- 

had *•' ~ patient had lost .-o much time from =<-hooi. and had 

later dat^h^ operation- mithin a short time, the parent.^ decided to defer to a 
libido ^ on the perineal hj'pO'-padia.^. At that time the 

tti character, and he 'Tated that he had normal 
• a mterral= no'-tumai emi^-ioas fvrhich i? .'<^riondy doubted'. The 
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patient was seen at regular intervals until ilarch 13, 1948, when Dr. Alfred J. 
Suraci was consulted and performed the reconstructi^■e procedures necessary for 
the formation of a penile urethra and repair of the perineal hypospadias. 

H 5 ^pospadias is generally classified as glandular, penile, penoscrotal or perineal, 
and is on the ventral surface of the phallus. Fortunatel}^ the majority are 
located in the distal portion of the urethra and rarety produce obstruction. In 
the peiineal type normal micturition can onl 5 ’' be performed in sitting position 
nhich is exceedingly embarrassing to the patient, and often leads to local irri¬ 
tation. 

Hinman states; “A study of comparative anatom}^ shows that h 3 "pospadias is 
a hermaphroditic condition, a tendencj' of the sinus urogenitalis of the male to 
develop toward the female side and not an inhibition of growth”. The majoritj' 
of urogenital anomalies are fundamental^ hermaphroditic depending on which 
se.x tendencj’’ is stimulated or inhibited. For these reasons some form of restora- 



Fig. 5. Ovary 


tion is usualh^ indicated. At this time there is no need to discu-ss the Miiious 
techniques or theories that have been presented in the distant or more recent 
past hy surgeons emplojdng various reconstructive procedures. Suffice to iccoic 
that quite a number of methods have been proposed, one of which, a modi/ica 
tion of the plastic procedure described hy Blair, Brown and Ilamm offeis, 
opinion, less postoperative contracture than do other procedures in nhici 
skin grafts are utilized. Despite statements to the contrary, one of us J- --1 
has observed several instances of secondary contracture following free skin gui 

operations on the penis. . . ■ i • <ic 

In the repair of perineal hypospasias attention must be paid to certain ris ^ 

principles of plastic reconstruction to obtain the best results, lhc.se nu in c- . 
carefully considered preoperativc plan of procedure, outlining and 
penile and scrotal tissue to secure adeciuate flaps, proper clioice of 
transposition of these flaps, correction of chordee, perineal or.suprapnbic f 
of urine, use of tissue closely re.-embling the recipient area functionath , i ' 
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tion of a functional urethra, pre\'ention of one suture line being directly super¬ 
imposed on the other in a straight line and insurance of adequate blood suppl}’’ 
to the newly fomied flaps. In the event any change in the initial operative 
procedure becomes necessary, an alternate plan should be anticipated. The width 
of the flaps to form the urethra should be carefully measured and should be 11 
to 2 times the circumference of the catheter or prosthesis utilized (fig. 6, ^4). 
These conditions were satisfied in this case, and the tissues of the penis and labia 
utilized for the restoration. The original operation was modified bj" one of us 
(A. ,1. S.) as it was found that the right side of the bifid scrotum contained more 



'■“ted DriniTbE*!India ink X will form penile urethra whereas Y will be ele- 
t"I showing all ■ receive raw surface of penile shaft B, form.ation of fossa naviculoris 

space n futures in place Xote bed sutuies to prevent hematoma formation and dead 
appearance 3 weeks after opeiation. 

on theTf owing to the presence of the transposed testicle 

flnn- *^^'orefore, most of the restoration, migration and rotation of 

POffoimed on the right side. 

pu f* fifst Step m the restoration was the establishment of 


’'U" fossa 


naricularis (fig. G,B). Six weeks later the new urethra was formed 


Puuis wf catheter. Repair of the urethra was stopped at the base of the 

cl'ann noimal bend occurs, for if an attempt is made to lengthen the 

Y ^ ^point the wound usually breaks down, 
cf the'*^ foimed on the right side of the bifid scrotum and the shaft 

penis buried into this flap, suturing the free edge of the flap to the right 
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border of the penis approximating the raw smiaces. This flap was allowed to 
heal and remain in this position for three months (fig. 6, C and D). 

On August 12,1948 the second major reconstructive procedure was undertaken 



Fig. 7. A, urethra in shaft of penis completed 

together to show plan of fosure. C. lengthened flap rotated n| P° superimposed su uro 
ae^mplished 4>. final olosure planned and .estoral.on, 

lines foi better closure and utilization of tissue irom p 

due to Its elasticity, particularly in adult lile ^ 

after a preliminaiy suprapubic cystostomj' had tlic 

urinarj'- stream. The advisabilit 3 ' of diverting le nn . to (lie <'um' 

perineum was considered, but the pro:dmity of chainage. 

and disposition of the vestigial vapna did not lend t • 

By freeing the scrotal flap from its attachment to the penile 
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pletely mobilized and the second or proximal portion of the urethra fonned over 
the 2SF catheter. Closure of the left border of the penile shaft defect was accom¬ 
plished by rotating the previously fonned flap toward the midline. The flap n-as 
rotated in position and wound edges approximated on the left side. Final closure 
was executed in such a manner as to eliminate superimposed suture hnes, thus 
lessening the probability of postoperative contracture and interference ivith 
normal erection of the penis. See figures 7 and S. 

The final result was x'eiy satisfactoiy. The prosthesis was removed, the newly 
formed urethra dilated, and an indwelling Foley catheter passed to the bladder to 
promote healing of the suprapubic incision. The catheter was removed on the 
tenth day, and for the first time the patient was able to void nonnally through 
the urethra. 



*^*lndnistration of testosterone propionate ha 

nglual OtjprnfirkTi mio rr-i _ . i i ^ ^ 


-ot testosterone propionate has been continued since the 

and*^-*^I ™ 1943. The transplanted testicle has assumed a fiim texture, 

3fflount^'^^^'^ "hen firet transplanted. The ejaculate, which was scanty in 
>n and obtained by masturbation, revealed no speirnatozoa, lipoid granules 
foi-pora amylacea. 


A 


COXCLESIOXS 


findin^^ bisexuality is reported and x erified by positive microscopic 

file found. The external genitals were gxTiecoid, 

Explora^'^^ peiineum, and the external x’aginal orifice absent. 

^Dd abdominal contents disclosed a well fonned utenis, tube 

left ride^ right side. A small tei^tiele and cord xvere later found on the 

The f °ii ^ deferens was attached to the left cornu of the utenis. 

^f'^thra^-)'^E^'®®6ated a noimal glans xvhich vas well formed, devoid of 
‘ I ‘-n did not represent an enlarged clitoris. 
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Androgen, estrogen and ketosteroid assays revealed a preponderance of female 
hormone. 

Te.stosterone propionate injections are lieine utilized, and have accentualed 
the secondaiy sex characteristics. 

Complications ob.sei’\-ed in connection uith hermaphroditism include bifid or 
cleft scrotum, congenital hernia, chordee. ciTPtorchidism, and absence of tlie 
testicle. 

Careful surgical planning rvith meticulous e.xecution of the procedure lias 
considerable to offer these unfortunate individuals, aiding them to live a relatively 
noimal life both physically and psychologically. 

This patient is highl}’’ pleased with the .surgical results obtained and has cx- 
pi’e.s.sed great appreciation, stating that he is happier than he has e^’er been during 
his adult life. 

li SL, yV.ir., Washingloji, D.C. (Iff. C. A.) 

.915 19 St, Akir., Washington, D.C. (A. S. S.) 
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To a group interested in the general problem of gastro-intestinal gas, the 
occurrence of meteorism during pyelography' is of special concern. Here is a 
situation in which intestinal gas is often seen to be considerably increased in 
the last pyelogram as compared to the first, a period of roughly 30 to 60 minutes. 
Such accumulations in a relativelv short period of time offer the possibility of 
learning how the gas develops or where it comes from. 

In a previous investigation on the mechanisms of acute abdominal distention, 
Yoriis, Ivy and ^laddock discussed the rapidity n'ith which acute gastric 
dilatation can occur as a reflex phenomenon associated with a great variety of 
diseases, and how air can be ingested by air-suckers and esophageal speech 
experts. They showed how the air-suckers can relax the superior esophageal 
sphincter and then by attempting to breath against a closed glottis inspire air 
into the esophagus whence it can be belched back or allowed to pass into the 
stomach. The ingestion method taught to the esophageal speech subject is 
Essentially the same, and words are foi'med with the eructated air. If the sphinc¬ 
ter, in those not able to relax it x-oluntarily, is opened by intubation with a small 
nibber tube, air can similarly be ingested by inspiratory' efforts. Thus there 
nre ways of having external air pass into the esophagus xvithout swallowing. 

In general, the impression is held by radiologists, urologists and other's that 
tbe gas seen during py'elography, just as in other flatuosities, is “swallowed” or 
external air, but different theories have been offered by Oppenheuner and Begg. 

In 1940, Oppenheimer, noting that during retrograde pyelography exces¬ 
sively large amounts of gastro-intestinal gas often appeared when that procedure 
produced pain, studied the relationship between pain and gaseous distention. He 
found that gaseous distention was not observed in 82 instances of sex'ere pain 
occurring nith fractures of the extremities and spine, gonococcal arthritis, 
eciatica, lumbago, toothache, trigeminal neuralgia, herpes zoster and disloca¬ 
tions. However, in many' cases of renal colic, biliary^ colic, duodenal ulcer, acute 
appendicitis and salpingitis, the ty'pe of gaseous distention was identical irith 
that found during retrograde py'elography. In 14 patients xvith urinan' disease 
m ivhom excretory' urography' was done with complete absence of pain, gaseous 
distention developed. These findings led Oppenheimer to believe that pain in 
Itself was not responsible for the appearance of gas in the bowel, but that some 
abdominal diseases may' cause both pain and gaseous distention. A x'ariable not 
incniioned is the individual reaction of patients, a factor appearing of con¬ 
siderable importance in this study'. 

Oppenheimer further observed roentgenographicalh' in man that ureteral 
catheterization and distention of the renal pelvis with fluid or oxy'gen was fol- 
at annu.al meeting, .Ymeriean Urological Association, XVashington. D. C., June 1 
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lowed rapid overfilling of the stomach, small intestines and colon witli gas. 
He stated that the large amounts seen vfithin a few minutes could not possibly 
be due to abnormal fermentation or diffusion from the blood stream, and offered 
the thesis that the small amount of gas always present in the intestines quickly 
expanded to fill the intestines when they’- became atonic due to inhibitoiy refle.ves 
which arise from renal or biliaiy colic, pyelography’-, etc. 

Oppenheimer’s observations are excellent, but his thesis is not plausible for 
the reason that a given amount of gas cannot expand into a larger space without 
a reduction in pressure, and the soft intestinal tube and flexible abdominal wall 
would collapse under reduced pressure. It has been shown that intestinal gas 
pressure is close to atmospheric pressure except during acti-^’e peristalsis. 

In 1948, Begg, writing on a rational theory’ of intestinal distention and its 
application to urology’, contended that gas pains and distention may’ be com¬ 
pletely obviated if nothing whatever is given by mouth or rectum during the 
inevitable postoperative nonperistaltic period. He offered the following reasons 
for not believing that distention was due to air swallowed during and aftei- the 
operation: 1) The theory’ is inapplicable to distention accompany’ing spinal 
lesions, lightning stroke, renal colic or anuria, unless one is to suppose that the 
victims suddenly’ become addicts to aerophagy’. 2) It is incompatible with the 
observed fact that postoperative patients if given no fluid do not distend no 
matter what air they may’ have swallowed. He further stated that if it miv 
contended that the air was swallowed vith the fluid, it would be difficult to 
imagine that a single drink would initiate progressi-\’e and increasing distention 
such as he had observed. 

Since the swallowed air theory w’as unsatisfactory’ and the role of food fer¬ 
mentation disproved, Begg considered the only remaining possibility’ to be gas 
derived from the blood, it being aA’ailable to the bowel by’ “intestinal respira¬ 
tion” and absorbed M’hen in excess. lijiow'ing that the passage of nitrogen to 
the bowel and back to the blood depends on the phy’sical laws of diffusion of 
gas, Begg believed that any’ factor -which, when the dy’namic function was in 
abey’ance, reduced the tonus, increased the potential capacity’ of the bond 
lumen and allowed the inflow of gas. He further believed that food and fluids 
reaching the stomach during the postoperative refractory’ period caused this 
organ to contract on its contents, thus leading to a reflex reduction in tone of t re 
intestines which enabled the blood gases to flow’ in to fill the increased space m 
the lumen. He called attention to the large increase in intestinal gas wbeii an 
ureteral catheter -w’as passed, and similarly’ quoted the quick influx of gas rn o 
the bow’el following the injection of uroselectan as further evidence of the t leory 
of rapid diffusion of nitrogen into the bowel when the requisite conditions are 


present. _ . fnnpvq- 

The authors believe that when neither food nor fluids are given to pos p • ^ 
tive patients the possibility’ of gaseous distention is reduced but certain y no 
entirely’ eliminated, since they’ have seen gastro-intestinal distention c c\ c op i 
patients receiving nothing by mouth. As to Begg’s opinion that swa ‘ 
cannot be the main source of gastro-intestinal gas unless “the victim 
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sudden addicts to aerophagj*,” the authors consider that this is exactlj' what 
takes place in many instances, if one uses the term aerophagj’' in a broad sense 
covering the rapid ingestion of air. 

The purpose of this study was to prove that external air is the main source 
of the gas in meteorism during pyelographj', the method being the prevention 
of an increase in the intestinal gas bj’' keeping the stomach empty of air during 
that time. Before presenting the experiment, the question of how fast gas could 
pass from the stomach and through the small intestines should be brieflv' dis¬ 
cussed. Gas is usually not thought of as passing along anj' faster than food, but 
it actual!}’ doeSy jMagnusson being the first to study this point in 1931. He also 
dismissed gas formation from intestinal decomposition and diffusion from the 
blood as possible sources of meteorism in pyelograph}', and contended that the 
main bulk of the gas consisted of air that had passed down the esophagus, 
^lagnusson’s important point was that the “swallowed air” mnst pass out of 
the stomach and through the small intestine rapidl}' in order to obscure the 
region of the kidneys, uretei-s and bladder. To confinn his supposition, he filled 
the colon of normal adult subjects with an opaque enema so that air coming into 
the cecum could be easily seen. The subjects were then turned on their left side 
to place the pylorus upward and air was injected into their stomach. It reach 
the cecum in an average of 10 minutes and passed through the anus in 30 min¬ 
utes. 

In 1949, Aladdock, Bell and Tremaine made a further investigation of this 
rapid air passage through the gastro-intestinal tract, using as subjects young male 
medical students. An initial scout film of the abdomen showed the amount of 
gastro-intestinal gas present. A Levine tube was then introduced into the middle 
esophagus and through it known volumes of air were allowed to enter 
the stomach. Frequent roentgenograms showed its progress, and flatus was 
collected. The results obtained were essentially the same as Alagnusson’s. It 
took an average of 14.6 minutes for the air to reach the cecum, and 24.1 min¬ 
utes for the appearance of the first flatus. The average volume of flatus collected 
was 970.8 cc in 83.6 minutes, which was reasonably close to the average of 
1133 cc air entering the stomach. 


It is apparent from these rapid passage figures that when on routine roent¬ 
genograms one sees gas in the stomach, small intestines and colon, it need not be 
thought of as originating in each of these structures, but rather as external air 
that came do-s\-n the esophagus and quickly passed along the line. As stated 
before, the authors consider the rapid accumulation of gas in the intestines 
during pyelography as an excellent e.xample of the aspiration and quick transit 
of external air through the alimentar}’ tract. ‘ " 

The study of gastro-intestinal gas in patients undergoing excretoiw or retro 
grade pyelography is a veiw satisfactor}- experiment in manv respects' The tim. 
period is short, approximately an hour, and the increased amount of gassee^n 

u,i„ly ,, nyrvo,,.. .-onox undcvgoj 
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and uncomfortable procedures which may easily arouse fears and apprehension 
Also, during retrograde pyelography the urethra, bladder, ureters and renal 
pe VIS are stimulated, conditions often observed to be associated u-itb increased 
intestinal gas, even though pain is absent. 

Method. For the study the patients were prepared in the usual manner for 
pyelography.* Fluids were restricted for several hours before the retrograde, but 
not before the e.vcretory studj'-, and no breakfast ivas given. A Wangensteen liilie 
was passed to the stomach a few minutes before the initial pyelogram and con¬ 
tinuous suction started with water siphonage. The total amount of small incic- 
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TIME - MINUTES 


Fig, 


1, Graphic record of gastric gas aspirated during retrograde pyelography from a 
nervous patient, L.M. Gaseous return sharply' increased when right ureter was cathetenzea, 
methylene blue was injected intravenously and right renal pelvis was injected with raoio- 
opaque fluid. Respiratory' rate and depth increased at these times. Even roentgenograp » 


opaque 

exposures elicited a response. 


ments of gas aspirated was determined by water displacement in a graduated 
collecting system. To begin with, the stomach was emptied of fluid and air h} 
aspiration and the amount of intestinal gas was shot™ by the initial pyelogram. 
The patients were asked not to swallow, and most of them did so infrequent '• 
A careful record was kept of the return of gas as related to the procedures o t le 
pj^elograph}^ to swallowing movements, to apprehension or pain or othci com 
plaints of the patient, and to changes in the rate and depth of respirations loni 
any cause. The effectiveness of the gastric suction in keeping the stomacli reco 
air was determined by observations as to whether the tube was open ant nor 


ing, and by" the roentgenograms. 

* This part of the study was assisted !>> Dr. Earl B.arth, associate professor of r.id ol g, 
Nortlnvcstern University Medical School. 
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Results. Figure 1 shows a tj'pical response observed in a nervous patient un¬ 
dergoing retrograde pyelography. A total of 412 cc gas was aspirated from the 
stomach in 62 minutes, roughly 7 cc per minute. The process seemed definite^ 
related to deeper and irregular respirations as nervous responses associated 
nith the different procedures done, such as the passage of the cystoscope, etc. 
Of special interest was the fact that when the stomach was kept empty of air 
there was no increase in intestinal gas from the initial to the final pjmlogram, 
as shown in figure 2. 

Figure 3 shows a typical result in a nervous patient undergoing excretory 
urography. This man returned a total of 1345 cc of gastric gas in 64 minutes, 
approximately 20 cc per minute. This was the largest amount obtained from the 



Pig 2 Roentgenogram of patient L.M. A, immediately after left ureteral catheter r\as 
inserted. B, 62 minutes later, during which time 412 cc gastric gas had been aspirated. The 
stomach was kept free of air and consequently there was no increase in intestinal sas from 
the early A to the final roentgenogram B, 


group studied. This man swallowed infrequently. He complained about everv- 
thing, the lower abdominal pressure pad was too tight, his respirations were 
deep and irregular, and a steady stream of air was aspirated from the stomach 
during the whole period. 


The data from all the patients are summarized in table 1, and from them the 
following pertinent comments are offered. 

The time period of pyelogram studied varied from 35 to 68 minutes and tlm 
volumes of gastric gas aspirated varied from 45 to 1345 cc. Xcither the a<re nor 
the sex of the patients appeared to influence the findings. The outstandW r 
was that for thow siiluect.s in nliom the stomach was kL( cmntv of ai,^ " ^ 
timious auction through the gastric tube there was no inra-r^-i^ ■ ' 

,nte.-tinal gas during the period Horn llie initial to the finn^ 
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Mould not be true if diffusion or fermentation ivere important sources of in¬ 
testinal gas in these cases. The evidence is, therefore, that the gas seen in routine 
pyelogiams comes from extei’nal air. An analysis of the gastric gas aspirated from 
patient J. M. during pyelography showed carbon dioxide 1.70 per cent, oxygen 
19.53 per cent, and nitrogen 78.80 per cent, ivhich is close enough to the con¬ 
centrations of external air to indicate the latter to be its source. 

Indirect eiddence that the increase in intestinal gas seen during p 3 mIograp]i 3 ^ 
comes through the stomach was furnished b 3 '' the 5 patients in ivliom it was 
knoMTi that the gastric tube did not function well (recorded as poor in table 1) 
in maintaining continuous suction. In 4 of the 5, intestinal gas ivas increased from 

6ASTRIC 6AS ASPIRATED DURINfi IV. PYELOGRAPHY. 
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Fig. 3. Graphic re.cord of largest amount of gastric gas aspirated during a p 3 'cIograplij'. 
L.S. was very nervous and apprehensive and stimuli from the various procedures carricu 
out resulted in a marked increase in the rate and depth of respirations. Gaseous return at 
these times was increased. Discomfort from the lower abdominal pressure pad was tnc 
most disturbing factor. 

the initial to the final p 3 '^elograms as a result of some air passing through tlie 
pylorus. 

An extremel 3 ’' important observation was that three times as mucli gas utis 
aspirated from the stomachs of the nervous patients as from the calm ones. 
Such a nervous factor has been commented on in man 3 ’^ observations on gaseous 
abdominal distention. The averages of table 1 show tliis distincth^ wifh no 
material variation whether the patients were undergoing excretoiy or ictro- 
grade p 3 mlograph 3 ^ In individual experiments wo noted that more gas na.s as 
pirated during the episodes of deeper, irregular respirations wlien tlic patient 
was distressed b3^ some part of the procedure, and that the nervous patien .s 
were more easily distressed and had longer periods of deeper breathing t lan 
the calm ones. Two patients, E. S. and R. J., were addicted to frequent swa 
which became pronounced during disturbed periods and was hkcly rc.^-pon.'i i 
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for some of the gas collected. When requested, the others were able to control 
Ihe act of swallowing and in them this occurred too infrequently to accomit for 
any appreciable portion of the gas obtained. The volume aspirated following a 
angle swallow varied from 0.3 to 5.0 cc, averaging from 2 to 3 cc, while the 


Tabie 1 . Summary of data on gastric gas aspirated frorn patients undergoing pyelography 





CXSTMC aAS 

rSTIitATlOK or IXXESTIKAi 

1 

1 rcTKcuox 

GASTEIC 

TUBE 

Ed 

AGE 

OF 

PATlEKr 

aspisation* 

C.ts ox PyiXOGE.AS£S 


i 

Minutes j CC 

Initial 1 Final 

i 



Intravenous Procedure 


J.iV. 


53 

Calm 

61 

100 

Slight 

Slight 

Good 

S. B. 

P 

6S 

Calm 

62 

105 

Slight 


Good 

C. B. 

P 

44 

Calm 

52 

195 

Slight 

Slight 

Good 

J.-t. 

M 

51 

Cabn 

46 

45 

Slight 

Aloderate 

Poor 

c. s. 

F 

42 

Calm 

61 

165 

Moderate 

Aloderate 

Poor 

F. S. 

F 

66 

JCervous 

37 

165 

Slight 


Good 

M. ii. 

F 

53 

Xervous 

35 

195 

Slight 

Slight 

Good 

E. L. 
h.lV. 

L. S. 
P.H. 
K.J. 

E. B. 
E.S. 

M 

15 

Kervous 

44 

200 

Slight 

Slight 

Good 

F 

43 

Kervous 

41 

240 

Slight 

Slight 

Good 

M 

59 

PTervous 

64 

1,345 

Slight 

Slight 

Good 

F 

66 

Nervous 

6S 

280 

Aloderate 

Afoderate 

Fair 

M 

23 

Nervous 

53 

415 

Aloderate 

Moderate 

Fair 

P 

18 

Nervous 

4S 

75 

Slight 

Aloderate 

Poor 

F 

66 

Nervous 

50 

175 

Slight 

Moderate 

Poor 

Average cahn group. 


56 

122 




-average nervous group. 

49 

343 





d.b. 

ai.e. 

W.B. 

L.M. 

P.D. 

P 

F 

F 

F 

F 

38 

47 

72 

41 

66 

Calm 

Cahn 

Nervous 

Nervous 

Nervous 

60 

56 

40 

62 

45 

55 

115 

225 

412 

90 

Slight 

Slight 

Slight 

Slight 

Slight 

Slight 

Slight 

Slight 

Slight 

Aloderate 

Good 

Good 

Good 

Good 

Poor 

Average cahn groun. 

Average nervous group 

58 

49 

85 

243 





‘Moaghthe . “ '■I unen tne stomaon was kept tree ot air by continuous suction 

Py^'ograjn there was no increase in intestinal gas from the initial to the final 

cerrmio V ' PP^^siniately three times more air was aspirated from the stomachs of 
P^t'ents than from the calm ones. 

avei^e unturned with one deep breath varied from 0 to 5 cc, with an 
hinitv i ^ respiratory rate of 20 per minute gave plenty of oppor- 
- in considerable air. 


SUMMABT 


lore offer pyelography frequently show some meteorism and there- 

lostinalgas opportunity, for studying the rapid accumulation of in- 

tius investigation continuous gastric suction removed considerable 
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volumes of air from the stomachs of patients imdergoing pyelography, and no 
increase in intestinal gas occurred when the stomach was kept empty. An analysis 
of the gastric gas removed was approximately that of external air. This is direct 
evidence that external air is the major source of gastro-intestinal gas accumu¬ 
lating during pyelography. 

Another important observation Avas that in the nervous patients undergoing 
pyelography there was three times as much air aspirated from their stomachs 
as from the calm patients. Ordinary swallowing movements were infrequent and 
did not accoimt for much of the ingested air. The factors appearing responsible 
for the nervous manifestations were intravenous injections, the passage of the 
cystoscope and ureteral catheters, the introduction of fluid into renal pelves, and 
the discomfort of the lower abdominal pressure pad. These stimuli resulted in 
irregular and deeper respirations, and during these periods the gas return Avas 
greatest. 

Thus nervous reactions appear to be an important'factor in meteorism during 
pyelography and this finding is in accord with the opinion that many forms of 
flatulence are a nervous manifestation. Acute gastric dilatation has been found 
associated with such a wide variety of diseases that it must be brought about 
by a reflex nervous mechanism. Typical aerophagics are nervous, worried, irri¬ 
table, distracted and hyperactive people. The authors believe that patients under 
many conditions become temporary aerophagics of varying degree, and that the 
stimulus may be entirely ner\mus without apparent organic disease, or it may be 
associated with an organic disease or injury and its treatment. 

The preparation of patients for pyelography by enemas and cathartics has not 
been too successful in eliminating meteorism because the obscuring gas is ingested 
shortly before or during the pyelogram and no form of prior cleansing suffices. 
It is a bit too drastic to use continuous gastric suction on all patients under¬ 
going pyelography, but sedatives to allay fear and apprehension are suggested 
as part of the preliminary preparation. 

55 B. Washington St., Chicago, III. {V. J. O’C.) 

250 E. Superior St., Chicago, III. (W. G. M.) 
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DISCUSSION 

Dh. H. W. Bruskowitz (liladison, Wis.): Doctors Tremaine, Maddock, and 
O’Conor are to be bigbly commended for their efforts to explain and to avoid a 
condition which is a potential occurrence in every patient subjected to excretory 
urography. The appearance and the distribution of intestinal gas during the pro¬ 
cedure may be of such a pattern as to render the urograms worthless from a 
diagnostic standpoint. 

My associate and I, in the chnical studies which we have been making at the 
Jackson Clinic, have been vitally interested in the problem of intestinal gas, but 
we have attempted to avoid the complication by endeavoring to produce a con¬ 
centration of the contrast medium in the urine to the point where intestinal gas 
will not obscure portions of the tract. In other words, we have attempted to ap¬ 
proach medium concentration similar to retrograde pyelography, where intestinal 
gas is no particular deterrent to the procedure, and rarely does the distribution 
render the retrograde pyelogram undiagnostic. 

We have recognized the medical shock incident to the injection of the iodine 
Solution as the inciting factor in the production and the distribution of intestinal 
§as, whatever may be its source, and attempted to minimize it by the use of 
sedation by barbiturates administered an hour or more previous to the injection 
uf the medium. 

Unfortunately we kept no data as to the patients’ psychic reactions during the 
procedure, but we distinctly recall that several of them slept throngh the period 
of time required for the exposures. Nor in reviewing the jBlms did we note data 
especially concerning intestinal gas, but our impression on the whole was that 
there was little difference in this group from other groups. 

_ As the authors have stated, they believe that the accumulation of gas in the 
■ntestine during pyelography was an example of aspiration and quick transit of 
o-vternal air through the upper alimentary tract, and their studies have certainly 
confirmed this point. One must marvel at the rapidity with which air may be 
aspirated and appear in the cecum and large bowel, which in their experience 
Occurred on an average of 14.6 minutes. In reviewing the films in the studies 
^ ch we have been making, we have found in several instances that there was 
^otoorism on the five minute film. 

The most important findings in their studies are that approximately three 
Ijmes more air was aspirated from the stomachs of nervous patients than from 
. ones and that when the stomach was kept free of air by continuous suc- 
wn through a gastric tube there was no increase in intestinal gas from the initial 
0 the final pyelograms. It was on the basis of these findings that the authors 
concluded that pyelography did not produce atony of the bowel and consequent 
c-vpansioa of gas already present, as suggested by Oppenheimer, or rapid dif- 
osion of nitrogen into the bowel as theorized by Begg. 

should like to point out that, on the average, 100 cc more of air was aspirated 
no patients undergoing excretory urography, as compared to those under- 
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going retrograde pyelography. In the data which were available to me it was 
not clear whether or not this latter group of patients received precystoscopic v 
sedation and analgesics. One would certainly expect to find as the result of pain-’ 
ful manipulations of the urinary tract that the patients undergoing these exam¬ 
inations would swallow more air than those having excretory urography. 

While the quantity of air aspirated in their cases has not been unusually large-i 
except in the one instance, and if gastric suction is to be used at times as a part 
of the procedure of pyelography, I can see, as the authors have pointed out,., 
that unless it functions perfectly, more intestinal disturbance may occur from 
aspirated air than without its use. After I was asked to discuss this paper, I have - 
made it a point to visit most of the patients in our hospital who have a gastric ; 
suction tube in place for whatever reason, and the vast majority of them reported - 
a more or less constant desire to swallow during at least the first 48 hours that - 
the tube was in place. ■ 

We are all aware of the fact that meteorism is practically an invariable ac- , 
companiment of renal and ureteral colic and that some disturbances in the motor j 
function of the gastro-intestinal tract must occur, because each of us sees an- . 
nually one or several patients whose only complaints are referable to the gastro¬ 
intestinal tract. Yet these patients, in whom the most careful history will reveal 
no symptoms other than those referable to the gastro-intestinal tract, and whose . 
gastro-intestinal tracts are normal according to our accepted methods of exam- , 
ination, are promptly and completely relieved by the removal of a renal or 
ureteral calculus. 

We are grateful to the authors for their efforts, and they have indicated that 
they propose to continue their studies. I would like to suggest that as a part of 
their problem they study the relation of the dynamics of the gastro-intestinal 
tract to the urinary tract and vice versa. The enterorenal syndrome, so called 
by some, and so poorly understood, may well fit into the picture of the problem 
on which they are working. 

De. Myeon J. Teemaine (Chicago, Ill.): The suggestion made by Dr. Bruske- 
witz relative to studying the dynamics of the gastro-intestinal tract in compan 
son with the urinary tract is a good one. 

I believe it would be well to minimize the nervous reactions in patients 
going pyelography. This would tend to minimize the amount of air aspirate an 

thereby result in more satisfactory pyelograms. 

None of the patients on whom our observations were made received se a ion 
prior to pyelography. We believed that that would introduce a factor whic v ou 

make it more difficult to interpret the result. iff nd 

The presence of the gastric tube, of course, introduced an abnorma ac or a 
possibly influenced the result obtained in a few patients. 
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USE OF ANTIHISTAMINE DRUG PROPHYLAXIS AGAINST 
DIODRAST REACTIONS 
PAUL L. GETZOFF 

fT0"i iht Deparlment of Urology, Louisiana Slate University, School of Medicine, and the 
Division of Urology of Charity Hospital of Louisiana, and Touro 
Infirmary, New Orleans 

A potential hazard exists during the performance of ever}’’ excretory urogram. 
Tiis danger takes variable forms ranging from transient nausea and peculiar 
iiistatory complaints to larjTigospasm with respiratory difficulties and even 
shock terminating fatally. Many investigators of this problem have concluded 
that these undesirable responses are allergic reactions. It is this conclusion which 
has constituted the premise of our earlier and present studies to determine the 
eScacy of antihistamine drug prophylaxis against reactions associated with the 
injection of contrast medium in excretory urography.' 

hiodrast N.N.R. or iodopyracet injection (the diethanolamine salt of 3,5- 
diiodo-4-p3vidone-N-acetic acid) and neo-iopax (the disodium salt of N-methyl- 
3,o-diiodo-chelidamic acid) are two of the most widely used drugs in excretory 
®®ei^phy. Diodrast solution is of 35 per cent concentration, the iodine content 
^ing approximately 49 per cent. Neo-iopax solution is of 50 per cent and /5 per 
concentration and contains 51.5 per cent of iodine in close organic combina- 
Uon. The reactions associated with these drugs are thought to be caused either 
y their iodine content or bj' another substance formed subsequent to the en- 
^ce of the drugs into the circulation. Two proposals employed widely as 
prophylactic precautions are the use of sensitimty tests before administration of 
6 dye and cautious consideration of patients who present positive allergic 
_ ones (i.e., allergic bronchial asthma, drug allergy*, hives, hay fever, etc.). 

0 sguificance of these inquiries is clearly demonstrated in the climcal obser- 
'■ations of Alyea and Haines.- These investigators studied the incidence of ana- 
P yLctic reactions of 1675 patients who had been skin-tested (Naterman s intra- 
aniial test) with diodrast prior to excretory urography. They noted 4 times as 
j''^y reactions in patients with previously noted positive intradermal tests as 
® Ose with negative cutaneous reactions. A further important observation was 
^ 0 in the group with positive allergic histories wherein the incidence of gen- 
. A^^ctions was 70 per cent in patients with positive skin tests as contrasted 
^ per cent in those with negative intradermal test findings. 

aether or not one subscribes to the foregoing findings is secondary to the 
'^gnition that the dangers of excretory* urography are real as well as potential. 

eaths, directly* attributed to the intravenous injection of diodrast, have been 
^ported by Pendergrass,’ Goldburgh and Baer,* Crane,= and Dolan.® 

port*\r:?^ meeting. Southeastern Section, American Urological Association, Gulf- 

■ ^''ruary 4,1950. 

» Orleans Med. & Surg. J., 101; 22,194S. 

'PeS®-^-^“‘lHaines, C.E.:J. A.M.A.,135:25,1947. , 

RoentgenJP^.’-E^ P- Chamberlin, G. W., Godfrey, E. iV. and Burdick, E. D.: Am. J. 

‘ and Baer, S.: J. A. M. A., 118:1051, 1942. 

. f j- Urol., 42; 745, 1939. 

'Jolan. L. p.; J. .4_ yj 4 _ 1940 
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Deaths following the administration of neo-iopax have been reported by Daut 
and Dunn,^ French and Blocke/ and in the medico-legal column of the Briiish 
Medical Journal.^ 

The successful results obtained by allergists and internists in the treatment 
and prevention of various allergic states with antihistaminic preparations have 
been universally recognized. The similar use of a histamine antagonist as a pro¬ 
phylactic agent against the allergic reactions attending intravenous p^mlography 
has appeared justifiable. 

This report includes our observations with the use of antihistaminic drugs in 
the preparation of 211 patients for excretory urography. The incidence of positive 
conjunctival and intradermal test reaction is tabulated as follows: 

Entire group—^211 patients 

Positive sensitivity test reactions, 33 patients (16 per cent) 

Positive allergic histories, 70 patients 
Positive sensitivity test reactions, 29 patients (41 per cent) 

Negative allergic histories, 141 patients 
Positive sensitivity test reactions, 4 patients (3 per cent) 

The following routine was utilized in the preparation of these patients for 
excretory urography. 

1. On the day prior to the urographic study, a history of any of the clinical 
allergic manifestations is obtained. Conjunctiva and intradermal skin tests for 
sensitivity to diodrast are perfoimed. 

2. Nothing by mouth after the evening meal until the urographic studies are 
completed the following morning. (Exception: See paragraph 4.) 

3. Purgation at bedtime. 

4. Approximately one hour before the urograms are to be made, the patient 
is given an antihistamine drug according to the following routine: 

a. Pyribenzamine* 50-100 mg. (depending on size and age) to the patients 
with negative allergic histories and negative sensitivity test reactions, hereafter 
in this paper referred to as the control group. (Drug is taken by mouth vith 
one-half glass of water.) b. Pyribenazmine, 200 mg., is given to all other 
patients. 

5. The contrast medium is injected intravenously in the following manner. 
One cubic centimeter is injected very slowly ivith a tuberculin syringe. Wait 5 
minutes. If there is no reaction, complete the injection slowly with a constant 
eye on the patient. The appearance of any allergic manifestations is a signal for 
immediate discontinuation of the injection and the administration of epinephrine 
or ephedrine. The patient is observed thereafter until all evidence of danger has 
apparently disappeared. 

The exclusive use of pjTibenzamine in this series was not based on the belie 
that this drug is the best of the available histamine antagonists. The drug was 


’ Daut, R. V., and Dunn, J. H.: J. Urol., 61: 1094, 1949. 

® French, L. A.: Bull. Univ. Minnesota Hospitals, 20: 18, 1949. 

*^*i^Dfmeth 3 ’i-N'-’benzyl-N' (alpha-p 3 ’ridyl) eth 3 ’lene-diamine monohydrochloridc. 
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emploj'ed early in tMs investigation and its use was continned for tiie sake of 
being consistent. 

The results obtained with the previously described routine are tabulated along¬ 
side the findings of Alyea and Haines for the purposes of comparing our “treated” 
group with the 'hmtreated” group of the latter workers. 


Incidence of General Reactions 



SrCEI\'ED AKTI-HISTAiltMC I 
DSrG ?£0PHT1AX1S ! 

i 

ALTIA & EATSES 
(KO DE-tTG 
PS0?HYI.\XI3) 

Control group (negative allergic history and 
negative sensitivity test reactions). 

None ! 

3.5% 

Xegative allergic history positive sensitivity test 
reactions. . .^ 

None 

13.6% 

Positive allergic historj- negative sensitivity test [ 
reactions. . . 

2 patients (5%) 

10% 

Positive allergic history positive sensitivitj" test ^ 
reactions.... 

S patients (2S%) 

70% 


In the group of 10 patients who experienced general reactions in this series, 
two of the patients exhibited severe responses. Both of these patients had “aU- 
year-around” bronchial asthma and manifested positive conjunctival and intra- 
dermal sensithuty tests. There were no fatalities. 

The idea has recentlj’^ occurred to us that propbjdactic antihistaminic therapy 
could be more eSectively applied in patients with positive allergic histories and 
positive sensitmty test reactions by^ increasing the dosage of the drug and wait¬ 
ing two hours in order to obtain a higher blood level of the medications. Admin¬ 
istration of the histamine antagonist by intramuscular injection might also 
accomplish the same purpose in shorter time. 

Since the publication of original description of antihistaminic drug prophylaxis, 
Goldman''’ has reported favorable experiences without a single reaction in prepar¬ 
ing patients for hysterosalpingography with pjuibenzamine. 

Essrig" has used the technique in preparing patients for cardiovascular roent- 
pnologic studies during which time 40 cc diodrast was injected rapidly directly 
into the brachial vein; he did not obseive a single general reaction to the diodrast 
with the prophylactic use of pyribenzamine. 


StrUMART 


Excretoiy urography is not an innocuous procedure and maj' be responsible 
for reactions of variable severity including death. A genuine need for some means 
0 protect patients against the complications of this otherwise simple and impor¬ 
tant diagnostic procedure must be sought. 

Based on the premise that these reactions are fundamentally allergic responses 
o the contrast medium, it has been proposed that antihistaminic drugs be 
ctostered prophylactically before the dye is injected. The results obtained 

« ^ Cutan. Rev., 62; 606,194S. 

Essng, I. M.: Ne^v Eng. J. Med., 240: 15, 1049. 
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with this technique have been better than the usual experience with the “un¬ 
treated” group. The discovery of a panacea to the entire problem of diodrast 
reactions is neither claimed nor implied. In the relatively small series of cases 
presented in this study, no final conclusions can be logically or fairly deduced. 
The appreciable reduction in reactions associated with excretory urography in 
patients who were previously fortified with antihistaminic drugs-must surely 
justify further investigations into this type of prophylactic therapy. 

CONCLUSION 

Antihistaminic drugs were administered to patients as a prophylaxis against 
reactions to the contrast mediiun used in excretory urography. 

The results are encouraging and merit further study. 

BOl Medical Arts Bldg., New Orleans 15, La. 
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GROSS HE]\L4TURIA DUE TO DICUTVUAJROL THERAPY 
EUGENE S. GILIMER axd LINUS W. HEWIT 

Since 1942, numerous cases of hematuria due to dicrunarol have been reported. 
Kichoh analyzed 9,000 cases in which anticoagulant therapy was employed, 
using data obtained from a questionnaire, and remewed 8,000 cases in the liter¬ 
ature. In these 17,000 cases in which anticoagulants were used, the incidence of 
hemorrhage was 6 or 7 per cent with major hemorrhage in approximatelj’’ 2 per 
cent; 2G deaths were due to hemorrhage, 15 in the first series attributed to the 
use of the anticoagulant and 11 due to hemorrhage in the second series. This au¬ 
thor mentioned 8 additional deaths attributable to anticoagulants. In his study 
of 1,686 postoperative cases in which dicirmarol therapj' was used, Allen- noted 
that minor hemorrhage consisting of epistaxis, hematuria, petechiae and ecchy- 
nroses occurred in 3.1 per cent. He also reported 2 deaths owing to hemorrhage 
which may have been caused bj’ dicumarol. In a later series of 1,983 postopera¬ 
tive cases reported br* this author and his associates, minor hemorrhage occurred 
hr 3.4 per cent and serious bleeding'in 1.8 per cent. Smith and hluUigan^ reported 
that in then- series of 2,353 cases hematuria occurred twice after dicumarol 
prophylaxis against venous thrombosis in women undergoing surgerj-. 

In the last 3 years we have observed 6 cases of gross hematuria caused, in our 
opinion, by the therapeutic use of dicumarol. We present them in the behef that 
they merit the attention of other urologists. We also include in this series a case 
of pulmonary embolism in which dicrrmarol therapj' was not followed bj- hema¬ 
turia, but prolonged prothr-ombin time per-sisted for more than 2 weeks. 


C.ASE irEPORTS 


Case l.J.l. L., a white woman aged 63, was admitted to the Tampa IMunicipal 
Hospital on 4Iay 28, 1948 because of gross hematmia and thrombophlebitis of 
the left leg. Two weeks prior to admission she had been given 3 red capsules the 
first day, 2 the second and 1 each daj- thereafter until gross hematuria started 
0 daj's before admission. Tire hematuria was accompanied br- severe pain over 
the entire back and both flanks; it radiated to the lower pari of the abdomen and 
to the epigastilnm, simulating bilateral renal eolic. 

Tenderness was elicited in the right flank, the urine was deeply blood 3 ’-, the 
blood pressure was 130/80, the blood coirnt indicated mild anemia, and thrombo¬ 
phlebitis of the veins of the left leg was present. Because it was not knorvn what 
drug had been given, and because the first prothrombin time was reported nor¬ 
mal, cysto.«copy with pyelograms was performed the day after admission. The 


Read at annual meeting. Southeastern Section, .Imcrican Urological 4s=ociatinn niilf 
port. Miss., February 4, 19.50. “ 'JUii- 

' NichoI, E.S., Falk,0. P. L, MenMy, G. Il..and Hull. E.: Svmposium on anticoagulant 

and cardiovascular disease. Panel discussion. South. Med. J. 42- 943-950 1949 
■ The clinical use of anticoagulants; report of treatinent with d;A„Tr,„Ai 

in 1,050 postoperative c.asos. J. M. A., 134: 32.3-3^, 1947. ‘^atment vith dicumarol 

•Vilen, E. V., Hines, E. Jr., Ivv.ale, tv. F. and Barker N VV • Tho ,i- . , 

nnticoagnlant; c.xpcricncc in 2,307 cases. .Vnn. Int. Mod.’ 27- 371 - 3^1 1047 ’‘^'^mnrol as 
.Smith, G. Van S. and Mulligan, V,'. J.: Dicumarol prophv’la.xis against \'enn>ic tl 
bosis in women undergoing surgery. Surg., Gynec. .t Obst!^ 86: 4Gl-'404, ]94S^"°*^* ‘brom- 
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urme from the bladder was grossly bloody with a few small clots present. Tlie 
vesical mucosa was normal, and blood was seen coming from both uieteral 
onbces. Roentgen examination of the kidnei's, ureters and bladder gave no 
evidence of calculi. The pyelogram of the left kidney and ureter was normal. In 
the upper two thirds of the pelvis and superior caljw of the right kidney a homo¬ 
geneous filling defect was demonstrated. It had the appearance of a blood clot 
or tumor (fig. l, ^). 

On the day after admission, the prothrombin time was 82 seconds, and we then 
concluded the drug gii-en before admission was dicumarol. Since hematuria was 



Fig 1. Case 1 . .4, pyelogram showing homogeneous filling defect that gives appearance 

of blood clot or tumor in upper tw o thirds of pelvis and superior calyx of right kidney. 
B, normal pyelogram following vitamin K therapy. 

still profuse after c^’^stoscop}’, 25 mg. vitamin K (Sjmkayvite) was given intra- 
venoush', and 10 mg. was administered intramuscularh' every 3 hours over a 
period of 2 daj's until 130 mg. was given. The urine was clear in 24 hours after 
the first dose of vitamin K. A second pyelogram on the right side was oiitained 
prior to the patient’s discharge from the hospital and was normal (fig- 1, fl)- 
Case 2. J. .1. M., a white man aged 20, was admitted to the Tampa Municipal 
Hospital on July 22, 1949 because of thrombophlebitis of the left leg. He was 
given 1,800 mg. dicumarol over a period of 15 days. On the fourteenth cla> o 
dicumarol therapr', he had severe bilateial renal colic, pain over the cntiio a i- 
domen, particularly in the epigastrium, and gro^s hematuria. The pi-othroni nn 
time at this time was 1 minute and 21 seconds. The renal colic lasted 4S loiin^ 
and required morphine for relief. The patient was given 50 mg. vitamin v 
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(Synkayrite) intravenoush* on August 9, and 30 mg. intravenouslj' the following 
day. The renal colic promptly disappeared, the urine became clear within 48 
hours, and the prothrombin time returned to normal without delay. This patient 
was ^ven too much dicumarol from the start and should have received mtamin 
K therapy when the prothrombin time fell below 20 per cent of normal. He was 
a healthy young man, and therefore the response to vitamin K was prompt. 

Case S. L. hi. T., a white man aged 72, was admitted to the Tampa hlunicipal 
Hospital on October 16, 1947 with symptoms of prostatism and acute urinary 


retention. After preliminary drainage by catheter, transurethral prostatic re¬ 
section was performed with little hemorrhage, and the catheter was removed on 
the fourth postoperative day. On this date, the patient had a small pulmonary 
embolism which was first diagnosed as pleurisy, and on the tenth postoperative 
day definite thrombophlebitis of the veins of the left leg was noted. Immediately, 
bilateral ligation of the femoral vein was performed. Over a period of 7 days 
following the ligation, 600 mg. dicumarol was ^ven, and on the seventh day of 
dicumarol therapy and the fourteenth postoperative day following transurethral 
prostatie resection, there developed gross hematuria, which persisted for 10 days. 
The urine was red in color, there were no clots, and it was not necessary to insert 
an indwelling catheter for its control. The prothrombin time was only slightly 
prolonged, and rdtamin H therapy was not used. We do not believe that the 
hematuria was due to necrosis in the prostatic fossae. 

Case 4. J. A., a white man aged 67, was admitted to the Tampa Municipal 
Hospital on February 4,1947 with an acute anterior myocardial infarction con- 
finned by electrocardiogram. Acute urinary retention developed shortly after 
admission, and an 18F Foley catheter was inserted into the bladder. A total of 
'00 mg. dicmnarol was given over a period of 5 days. Gross hematuria began on 
the fifth day of therapy and continued for 12 days, being excessive for 4 days. 
The prothrombin time at the onset of hematuria was 1 minute and 5 seconds. 


On February 14, 10 days after the hematuria started, the prothrombin time was 
6 minutes and 54 seconds. The patient was ^ven 25 mg. vitamin K (Synkajwite) 
intravenously. On February IS, when the prothrombin time had become more 
prolonged, bleeding became excessive, and the patient went into shock. At that 
time, 50 mg. vitamin K was given intravenously, followed by* 10 mg. intramus- 
ci^rly every 4 hours for 6 doses. Bleeding subsided 48 hours after the large dose 
ot vitamin K was given intravenously. 

l^aily prothrombin time determinations were obtained and were reported 
aormai 5 days prior to cysto-uretbroscopic axamination, which was performed 
on February 24. The cysto-urethroscopic examination at that time revealed that 
the Vesical mucosa was inflamed throughout. There was considerable oozing 
from the wall of the bladder, and an area of ulceration at the vesical neck bled 
freely. A grade 2 enlargement of the median and lateral lobes of the prostate was 
P^nt, and the prostatic bed appeared nodular and pearly white. A diagnosis 
^carcinoma of the prostate with ulceration in the prostatic urethra was ^de. 
The prostate was hard, nodular and fixed per rectum. FoUou-ing the ci-sto^ 
urethroscopic examination on Februaiy' 25, there was considerable\emoiThatre 
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for 48 hours, but it was controlled by 25 mg. vitamin K given intravenously. 
The patient was discharged 1 week later. 

In this case, even when a small dose of dicumarol had been given, the pro¬ 
thrombin time was so prolonged that it was difficult to bring it vithin normal 
lunits with vitamin K therapy. Also, considerable hemorrhage continued for 
48 hours even though the prothrombin tune had been normal for 5 da 3 's prior 
to eysto-urethroscopic examination. If we had used larger doses of \atamin E 
in the beginning, we believe the results would have been much better. 

Case 5. J. W. W., a white man aged 70, was admitted to the Tampa Municipal 
Hospital on November 12,1947 because of acute urinary retention due to benign 
prostatie h 3 T)erplasia, An indwelling catheter was inserted. On the fourteenth 
day after admission thrombosis of the right femoral vein developed, and bilateral 
ligation of the femoral vein was performed. Over a period of 4 da 3 ^s, 700 mg. 
dicumarol was given orally. The prothrombin time 4 days after cessation of 
dicxunarol therapy was 1 minute and 51 seconds, and 10 mg. vitamin K (Synka 3 '- 
^dte) was given intramuscularly every 4 hours for 5 days, a total of 300 mg. 
On December 9, eleven days after dicumarol was discontinued, the prothrombin 
time was reported normal, and transurethral prostatie resection was performed. 
All prostatie tissue was resected, and bleeding was profuse and not entireb" con¬ 
trolled when the patient left the operating table. Hemorrhage from the urethra 
continued for 20 days postoperatively. It required 1,500 cc blood in dmded doses 
to keep up the hemoglobin and red blood cell count. Few blood clots were seen 
in the urine foUovdng the operation, but the urine was red in color during this 
time. Postoperatively, the patient was given 10 mg. vitamin K intramuscularly 
every 4 hours for 8 da 3 fs, a total of 480 mg. When he was discharged on the 
twenty-sixth day after the operation, the urine was clear. 

Bleeding was profuse for 20 days after transurethral resection in spite of normal 
prothrombin time before surgery. Vitamin K was given as directed in the litera¬ 
ture at that time. W'’e realize now that the amount was entirely inadequate and 
that this vitamin should have been given in much larger doses intravenously. 
There may have been hepatic damage or renal insufficienc 3 '^ which was not recog¬ 
nized. This case illustrates that when an ulcerative lesion of the urinary tract is 
present, it may bleed for 20 days. We think this bleeding was caused by di¬ 
cumarol. . . 

Case 6. B. F. H., a white man aged 78, was admitted to the Tampa Municipa 
Hospital on February 23, 1948 with acute urinary retention due to bemgn pros¬ 
tatic hyperplasia and a large left scrotal hernia. On February 27 , hemiorrhap ly 
was performed on the left side, and on March 5, thrombophlebitis developed m 
the left leg. Over a period of 7 days before and follovdng ligation of the right 
femoral vein, 1,200 mg. dicumarol was given. . 

Eight days after the last dose of dicumarol was administered, the prothromom 
time was reported normal, and transurethral prostatie resection was performc 
After resection of 10 gm. tissue generalized oozing developed and became so 
profuse that it was necessar 3 - to stop the operation. Red urine oozed for f ais, 
necessitating frequent irrigations, and the indwelling catheter was not remo 
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until the eighth postoperative day. A second transurethral resection was per¬ 
formed 15 days following the first resection, and again bleeding at the time of 
operation was profuse, but the urine cleared in 48 houre. The prothrombin time 
was reported normal prior to the second resection. The patient was discharged 
8 days after the second resection. 

He returned to the hospital 2 months later with severe jaundice and died as a 
r^ult of pathologic changes in the liver. Xo \~itamin K therapy was ^ven to 
this patient. We do not know whj’^ there was bleeding following the first resection 
when the prothrombin time was reported normal. 

Case 7. W. W. G., a white man aged 86, was admitted to St. Joseph’s Hospital 
on April 19, 1947 with a diagnosis of prihnonary embolism, probably due to 
thrombosis in the pelvic veins. After admission he was incontinent of urine, and 
a retention catheter was inserted. Over a period of 3 days, 600 mg. dicumarol 
was given. Hematuria did not develop, but it is interesting to note that the 
prothrombin time remained prolonged for a period of 15 days in spite of vitamin K 
(synkayvite) therapy. Only 10 mg. of the iritamin was given twice a day for 5 
days. This patient was senile and debilitated and may have had renal or hepatic 
damge. These factors probably account for the prolonged prothrombin time 
which continued over a period of 15 days. In %-iew of our preirious avperience 
with dicumarol, we thought that prostatic surgery should be postponed. 


DISCXSSIOX 


'Hie first 2 cases reported illustrate the typical symptoms of bilateral renal 
colic which may occur in cases of hematuria caused by dicumarol. Also, they 
particularly stress the imusual feature of pain referred to the epigastrium when 
bikteral renal colic is present. In both of these cases the patient obiriously re¬ 
eved an overdose of dicumarol and responded favorably to iritamin K therapy, 
e patient was, however, in good phyrical condition in both instances. 

It IS now known that the amounts of iritamin K which were recommended 
and first used were entirely inadequate. According to AUen,” 30 to 60 mg. ^ritamin 
injected intravenously should be used when hemorrhage due to dicumarol is 
present. Had we used larger doses in the beginning and given them intravenously, 
would not have had the difficulty encormtered with this drug. One 
^ _ fear no ill effects from large doses of vitamin K as Heindl, Anderson and 
nedlander^ reported a case in which the patient received 585.6 mg. hykinone 
m raienoi^ly over a period of 8 days writh no unfavorable results. 

^ debilitated patients, it seems to take 7 to 21 days for the body to eliminate 
e effects of dicumarol. Rosenbloom and Crane’ reported a case in which 
^Ematuria persisted 14 days after withdrawal of dicumarol. They used sjmthetic 

p mnin K in large amoimts to control the hemorrhage, but this therapv proved 
ineliective. 


Falk- concluded that the use of dicumarol is contraindicated in the presence 

tineas”-■yi'terson, B. G. and Friedlander, R. D.: Acute idiopathic hx-poprothrom- 
‘ massive doses of vitamin K. .Ann. Int. Med., 29: St7-356, 194S. 

if. A.,'l3™.’hematuria due to dicumarol overdosage. 
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of hepatic damage, renal disease and blood dysoriasias, following operations on 
the central nervous system, and when there is a history of gastro-intestinal 
hemorrhage in the past, active peptic ulcer, menorrhagia or bloody stools from 
any source in the recent past. From our experience we believe that dicumarol 
should not be used when a urethral catheter is necessary or when there is any 
ulcerative lesion of the urinary tract. It should not be used when any tjpe of 
prostatectomy is contemplated. If the drug has been used prior to prostatectomy, 
a period of at least 21 days should elapse before surgery. 

SUMMARY 

Hematuria following the use of dicumarol is not uncommon. Seven cases are 
reported, in 6 of which gross hematuria followed therapy with this drug. In the 
seventh case the prothrombin time was prolonged for 15 days despite vitamin 
K therapy. 

When gross hematuria due to dicumarol is present, vitamin K should be given 
intravenously in large doses. 

Dicumarol probably should not be administered when an indwelling catheter 
is necessary or when prostatectomy by any method is contemplated. 

Gross hematuria may persist for a period of 7 to 21 days following dicumarol 
therapy if an ulcerative lesion of the urinary tract is present. 

706 Franklin Si., Tampa 2, Fla. 
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